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This  Finsl  Bnvlronaentsl  lapacc  Stateaent  (FEIS)  evaluates  alternatives  con- 
aidared  In  selecting  public  aultluser  unconfloedt  open^water  sites  for  the 
disposal  of  dredged  asterlal  In  the  Phaac  1  area  of  the  Puget  Somd  Dredged 
Disposal  Analysis  (P50DA),  a  coaprchcnslve  study  of  unconflned  dredged  aste¬ 
rlal  disposal  in  deep  waters  of  Puget  SouimI.  The  study  Is  being  undertaken  as 
a  cooperative  effort  by  the  U.S.  Aray  Corps  of  Bnglneers  (Corps),  U.S.  Ehvl- 
ronacntal  Protection  Agency  (CPA),  and  the  State  of  Washington  Oepartaents  of 
Matural  Resources  (DMR)  and  Ecology  (Ecology).  A  aanageaent  plan  for  the 
Phase  I  area  (central  Puget  Sotnd)  has  been  prepared  which  Identifies  selected 
mconflned,  open-water  disposal  sites,  evaluation  procedures  for  dredged 
aatcrlal  being  considered  for  disposal  at  these  sites  and  site  aanageatent 
considerations  Including  envlronnental  aonltorlng.  This  suaaary  contains 
Infomatlon  froa  both  the  envlronaental  lopsct  siateaent  and  the  Managenent 
Plan  Report  (MPR)  which  haa  been  adopted  aa  part  of  the  FklS  by  reference. 

PUCCT  SOUND  MAVICATIOW  AKD  ORKDCtWC 

Navigation  waterways  of  Puget  Sound  hsv#  played  a  vital  role  In  the  region's 
econoalc  dswalopaant  and  growth.  Coeblned  Port  of  Seattle  and  Port  of  Tbcona 
activity  producca  over  70,000  job#  and  an  annual  huslncas  voluae  of  nearly 
|A  billion.  There  ore  3A  port  dlairlcto  serving  the  region.  Soae  bO  alles  of 
navigation  channela,  about  SO  allea  of  port  teralnal  ship  bertha,  and  aorr 
than  200  aaall  boat  harbora  aust  be  periodically  dredged  to  aalntaln  the 
coe»erclal  and  recreational  servicee  provided  by  these  fecllitlea.  Over  the 
period  1970-1935,  en  estlaated  2A.8  aflllon  ci>blr  yerda  (c.y.)  of  sedlaenis 
were  resmvcd  froa  Puget  Sound  harbora  and  waterways  by  various  dredgers. 

These  Included  private  developers  and  public  entitles  (e.g.,  Federal  and  Stste 
agencies,  ports,  and  local  governasenca)  reaponsible  for  funding  and  under¬ 
taking  dredging  pro)ecte.  To  piece  thia  activity  In  soae  perspective, 
periodic  dredging  for  nevigetlon  laproveaent  snd  iMlntenence  projects  v>ccurred 
In  only  en  eettasled  0.06  percent  or  lees  then  2  s«)uere  alles  of  the  tote! 
2,5(X5  square  otle  surface  area  of  Pugel  .Sound. 

PUGET  SOUND  DFEDCrD  WATtF  1 AL  DISpOSAl. 

Hlatorlc  Practice.  Diirlng  early  developaent  of  Puget  Sco^nd  waterwavs,  dredged 
Mterlal  waa  often  i^sed  as  a  convenient  source  of  fill  SMterlal  for  associated 
harbor  and  teralnal  laproveaents .  This  practice  has  continued,  but  at  a  auch 
lesser  rate  In  recent  vears,  as  public  policy  has  been  to  protect  envlron- 
aentally  laportant  tidal  areas,  wetlands,  and  aarshes.  Consequently,  near¬ 
shore  disposal  options  are  Halted.  Upland  disposal  Is  quite  costly  and  may 
also  have  adverse  envlronaental  Inpacts.  In  the  future,  for  ewny  projects, 
disposal  In  deep  and  relatively  deep  marine  waters  Is  expected  to  be  s  pre¬ 
ferred  option  for  envlronaental,  as  well  as  econoolc,  reasons. 

Public  lk>conflned,  Open-Water  Disposal  Sites.  Until  1970,  dredged  material 
disposal  In  ^get  Sound  was  discharged  at  sites  generally  selected  by  each 


dredger.  At  that  time,  disposal  site  designation  guidelines  were  formulated 
by  an  interagency  coiauittee  cliaired  by  DNR,  and  more  tlian  10  specific  public 
multiuser  disposal  sites  were  established.  Nearly  all  unconfined,  open-water 
disposal  has  since  occurred  at  these  sites.  In  the  1970-1983  period,  about 
9  million  cubic  yards  or  approximately  36  percent  of  the  total  material 
dredged  was  released  at  the  deslgmited  disposal  sites  with  most  of  the  remain¬ 
ing  material  used  as  an  economic  source  of  landfill  even  though  much  of  it 
would  have  oeen  acceptable  for  open-water  disposal.  Wien  compared  with  the 
250-300  million  c.y.  of  sediment  that  were  discharged  by  the  rivers  flowing 
into  Puget  Sour.d  over  this  same  period,  it  can  be  concluded  that  only  about 
2  percent  of  the  totai  annual  sediment  loading  was  due  to  dredged  material 
disposal  from  new  projects.  Maintenance  dredging  adds  no  additional  sediment 
loading. 

Key  Regulatory  Authorities.  Section  404  of  the  Federal  'water  Pollution 
Control  Act  (FWPCA)  Amendments  of  1972  established  a  permit  program,  adminis¬ 
tered  by  the  Secretary  of  the  Army.  This  program  is  used  to  regulate  the 
discharge  of  dredged  material  Into  waters  of  the  United  States.  It  also  is 
used  to  specify  disposal  sites  in  accordance  with  Section  404(b)  Cl)  Guidelines 
developed  in  interim  final  form  by  EPA  in  1975.  The  Guidelines  concentrated 
on  specifying  the  too^s  to  be  used  in  evaluating  and  testing  the  impact  of 
dredged  or  fill  material  discharges  on  waters  of  the  United  States.  In  1977, 
the  FWPCA  was  substantially  amended  as  the  Clean  V»'ater  Act  (CWA)  .  In  1960. 

EPA,  in  conjunction  with  the  Corps  published  final  Guidelines  for  the  speci¬ 
fication  of  disposal  sites  for  dredged  or  fill  material.  These  specify  that 
the  disposal  of  dredged  material  tn,yst  not  result  in  an  "unacceptable  adverse 
ioipact”  to  aquatic  ecosystems.  Simultaneously,  proposed  rules  for  testing 
requirements  were  published.  Although  final  rulemaking  has  not  taken  place, 
the  testing  requirements  and  procedures  have  been  impleuented  by  the  Corps  as 
a  'natter  ,of  policy. 

Congress  granted  to  the  States  the  responsibility  for  certifying  under  Section 
401  of  the  CWA  that  a  proposed  discharge,  resulting  from  a  project  described 
iri  a  Corps  public  notice  issued  under  Section  404  of  Llie  CWA,  will  comply  wifi' 
the  applicable  provisions  of  the  State  and  Federal  water  quality  laws.  This 
Certification  is  required  for  any  Federui  activity,  and  Iron  any  applicant  lor 
a  Federal  permit  to  conduct  any  activity,  which  may  result  in  any  discharge 
Into  State  waters.  Compliance  with  Section  ^01  also  ensures  that  any  such 
discharge  will  comply  with  the  applicable  provisions  of  Sections  301,  302, 

305,  306,  and  307  ofr  the  CWA  and  relevant  State  laws. 

liredged  Material  Research.  Considerable  nationwide  resea rcli  has  been  accom¬ 
plished  since  the  early  1970*8  tlirough  the  Corps'  Dredged  material  Research 
Program  (DMRP)  in  assessing  the  environmental  effects  of  dredged  material 
disposal.  This  research  has  been  used  by  the  Corps  in  making  decisions  on 
dredged  material  disposal.  DMRP  has  shown  that  most  dredged  material  is 
acceptable  for  open-water  disposal  and  cun  have  many  beneftciaJ  uses, 

Including  fish  and  wildlife  habitat  development.  As  part  of  tlie  DMRP,  studies 
wore  conducted  in  Elliott  bay  and  elsewhere  in  Puget  Sound,  rup.et  Sound 
examples  of  beneficial  use  of  dredged  rauterlai  Include  Jetty  Island  at 
hvercLL,  ciau  liabltot  development  at  Oak  Hay  Canal,  and  a  beach  leod  erosion 
control  project  at  Keystone  Harbor  on  Whldbey  Island. 


SITUATION  LEADING  TO  PUGET  SOUND  DREDGED  DISPOSAL  ANALYSIS 


Closure  of  Disposal  Sites.  The  Fourmlle  Rock  and  Port  Gardner  disposal  sites 
were  closed  in  1984,  due  in  part  to  public  controversy  associated  with  use  of 
these  particular  locations.  While  the  Fourmlle  Rock  site  was  reopened  In 
1985,  It  closed  again  In  June  1987,  when  the  shoreline  permit  for  the  site 
expired.  The  Commencement  Bay  site  closed  in  June  1988.  Accordingly,  there 
are  currently  no  unconflned,  open-water  disposal  sites  svallable  In  the  Phase 
I  area.  This  condition  creates  uncertainty  with  regard  to  future  disposal  of 
dredged  material  and  highlights  the  urgency  of  having  an  acceptable  dredged 
material  disposal  management  plan  if  maintenance  of  navigation  channels  is  to 
continue. 

Past  Dredged  Material  Evaluation.  Until  1984,  Puget  Sound  dredged  material 
sampling,  testing,  and  test  Interpretation  requirements  were  established  on  a 
project  by  project  basis.  EPA  and  the  Corps,  in  cooperation  with  Ecology, 
assessed  non-Corps  dredging  projects.  The  Corps  conducted  the  evaluations  for 
federally  authorized  Corps  navigation  projects.  (For  the  purposes  of  this 
report,  federally  authorized  navigation  projects  Include  Corps  projects 
authorized  under  various  River  and  Harbor  Acts  as  well  as  all  other  federally 
operated  channels  sudh  as  Navy,  U.S.  Coast  Guard,  NOAA,  etc.)  In  the  case  of 
Corps  navigation  projects,  Seattle  District  developed  testing  procedures  for 
each  project  in  cooperation  with  Ecology  and  EPA.  These  procedures,  developed 
programmatically  for  Corps  projects,  were  also  required,  as  appropriate,  for 
non-Corps  permit  applicants. 

Case-by-case  evaluations  did  not  provide  local  authorities  with  sufficient 
assurance  that  aquatic  resources  at  the  disposal  sites  were  being  adequately 
protected.  The  Puget  Sound  area  is  unique  relative  to  other  regions  of  the 
Nation  in  that  local  governments  also  play  a  key  role  in  dredged  material  dis¬ 
posal,  through  their  shoreline  master  programs  under  the  State  shoreline 
permit  process.  Local  jurisdictions  can  condition  or  restrict  dredging  and 
dredged  material  disposal. 

The  lack  of  fully  consistent  evaluation  procedures,  or  specific  objective 
decision  criteria  led,  in  part,  to  the  establishment  of  interim  dispoL 
criteria  by  EPA  and  Ecology  for  the  Fourmlle  Rock ’’disposal  site  in  Seattle’s 
Elliott  flay  in  1984  and  the  Port  Gardner  site  near  Everett  in  1965.  The 
Fourmlle  Rock  criteria  became  a  condition  of  the  local  shoreline  -errait  Issued 
by  the  city  of  Seattle  and  the  Port  Gardner  criteria  a  condition  of  the  city 
of  Everett  permit  for  the  existing  Port  Gardner  site.  Subsequently,  in  1985, 
Ecology  developed  the  Puget  Sound  Interim  Criteria  (PSIC)  to  ensure  that  the 
other  Puget  Sound  disposal  sites  did  not  experience  similar  problems.  These 
criteria  have  been  used  in  the  interim  pending  development  of  regional 
Sound-wide  guidelines  for  dredged  material  disposal. 

Puget  Sound  Pollution  and  Contaminated  Sediments.  The  past  practice  of 
discharging  untreated  or  only  partially  treated  industrial  and  municipal 
effluent  into  Puget  Sound,  combined  with  potentially  harmful  chemicals  from  a 
variety  of  otlier  point  and  nonpoint  sourcca,  has  resulted  in  the  degradation 


over  time  of  the  water  and  sediment  quality  in  some  areas  of  Puget  Souno. 
Increasing  scientific  evidence  about  the  harmful  effects  of  pollution  on  the 
estuary  has  served  to  heighten  public  and  agency  concern  about  the  long  term 
environmental  fiealth  of  the  estuary  and  the  impact  tiiat  various  activities  can 
have  on  the  Sound's  ecosystem.  Recent  efforts  to  establish  better  regulatory 
control  of  pollutants  at  their  source  have  resulted  in  general  improvements  in 
water  quality.  Additionally,  ongoing  planning  and  cleanup  actions  by  the 
Puget  Sound  Water  Quality  Authority  (PSWQA),  Ecology,  EPA,  local  governments, 
and  othetd  are  expected  to  further  Improve  the  marine  environment.  Concerns 
remain,  however,  because  the  sediraenta  near  Industrialized  and  developed  areas 
may  remain  contaminated  from  past  waste  discharge  practices.  This  is  because 
potentially  harmful  and  persistent  chemicals  tend  to  bind  to  tlie  sediuent 
particles  and  settle  to  the  bottom.  Vfhile  considerable  improvements  have  been 
nmde,  more  remains  to  be  done. 

Data  indicate  cliat  pollutants,  whicli  have  entered  the  major  harbor  areas 
through  various  sources,  have  accumulated  over  time  in  a  va’^iety  of  shoreline 
areas,  including  navigation  cliannels  and  vessel  berthing  locations,  fredging, 
in  the  process  of  maintaining  the  Sound' s  navigation  system,  must  sometimes 
involve  the  removal  and  d*isposaI  of  contaminated  sediments. 

The  PSDDA  study  has  recognized  the  requirement  for  dealing  vjlth  contaminated 
sedimeucs.  However,  the  study  focus  has  been  primarily  on  disposal  of  tiie 
majority  of, dredged  material  which  is  expected  to  be  found  "clean”  or  uncon- 
taminated,  and  chv;refore  acceptable  fdt  unconfined,  open-water  disposal  at 
designated  public  multiuser  sites.  These  are  locations  where  any  dredger  can 
dispose  of  dredgiid  material,  provided  that  the  material  has  been  evaluated  and 
disposal  approved  by  the  ujtpropriate  regulatory  agencies.  A  separate  study  by - 
the  State  of  Washington  is  underway  whicti  will  address  the  specific  require¬ 
ments  of  dredged  material  found  unacceptable  for  disposal  at  the  PSDDA 
designated  sites. 

I'LGLT  SOUND  DKLDGLD  DISPOSAL  ANALYSIS  (PSDDA) 


Environmental  and  economic  considerations  are  both  major  factors  supporting 
tiie  [leeo  ior  long  range  regional  planning  as  a  lasting,  effective  solution  for 
dredged  material  disposal  problems.  No  longer  can  disposal  alternatives  be 
planned  independently  ipr  muitlpie  projects  In  a  given  area.  Regional  dredged 
material  dispo9al  management  programs  offer  greater  opportunities  for  environ¬ 
mental  protection,  reasonable  project  costs,  and  greater  public  accepfance 
ttian  total  case-by-case  decisionmaking.  A  dredged  material  disposal  manapo- 
uient  plan  for  uneonflned,  open-water  disposal  has  been  developed  through  the 
PSDDA  study.  This  plan  is  unique  to  the  Puget  Sound  area  because  the  data 
supporting  many  elements  of  the  plan  are  Puget  Round  based.  Also  the  plan 
reflects  the  social  values  of  this  region  and  is  responsive  to  the  urii';''e  role 
from  a  national  perspective,  of  local  government,  In  the  reunageraent  of  open- 
water  dredged  material  disposal  sites. 

Study  Scope.  The  Corps,  EPA,  DhK,  and  Ecology  began  the  PSDDA  study  in  April 
19U5.  The  study  is  a  4-year-long  effort  being  conducted  in  two  overlapping 


« 


phases,  each  about  3  years  In  length.  As  shown  In  figure  1,  Phase  1  covers 
central  Puget  Sound,  including  tlie  Sound's  major  urban  centers,  Tacoma, 
Seattle,  and  Everett.  Phase  II,  initiated  In  April  1986,  covers  the  north  and 
south  Sound  areas,  including  Olyapla,  Port  Townsend,  Port  Angeles,  Anacortes, 
Bellioghaa,  and  other  locations  of  dredging  activity.  Separate  Phase  II 
docuaents,  including  a  DEIS,  will  be  prepared  and  distributed  during  the  fall 
of  1968  for  public  review  and  coaaent. 

Study  Coal  and  Objectives.  The  goal  of  PSDUA  is  to  provide  publicly  accepta¬ 
ble  guidelines  governing  envlronaentally  safe  unconflned,  open-water  disposal 
of  dredged  aaterial,  thereby  laproving  consistency  and  predictability  in  the 
declsionaaklng  process.  Public  acceptability  Involves  consideration  of  a  wide 
range  of  factors.  Aaong  these  are  technically  sound  evaluation  procedures  and 
practicability,  which  Includes  cost  effectiveness.  Study  objectives  are  to: 
(1)  identify  acceptable  public  aultiuser  unconflned,  open-water  disposal 
sites;  (2)  define  consistent  and  objective  evaluation  procedures  for  dredged 
aaterial  to  be  placed  at  chose  sites;  and  (3)  formulate  site  use  management 
plans  that  will  ensure  adequate  site  use  controls  and  program  accountability. 

Study  Limitations.  Although  PSDOA  is  identifying  specific  disposal  sites  and 
site  asnageaent  plans  for  unconflned,  open-water  disposal,  locations  for  con¬ 
ventional  upland/ nearshore  sites  and  confined  disposal  sites  (confined  aquatic 
or  uplsnd/nearshore)  are  not  being  specified  via  PSDDA.  There  are  several 
reasons  for  this.  First,  while  disposal  In  Puget  Sound  revolves  around  many 
reglonwlde  and  statewide  Issues,  disposal  on  land  (especially  for  contaminated 
•aterlsl)  Is  very  mucn  associated  with  local  government  decisions  regarding 
land  uses.  Second,  the  authorities  of  the  various  agencies  involved  In  PSDDA 
(such  as  me  CM)  are  not  as  easily  applied  to  land.  And  last,  the  State  of 
Washlngcon,  In  a  recently  Initiated  study,  is  addressing  the  confined  disposal 
options  and  associated  testing  procedures,  building  on  the  work  done  through 
PSDDA. 

An  evaluation  comparing  the  potential  Impact  of  dredged  material  disposal  to 
the  Impacts  of  other  water-related  activities  In  Puget  Sound  Is  also  beyond 
the  scope  of  this  study.  However,  due  to  the  limited  areas  to  be  dredged  and 
the  conditions  Imposed  by  regulatory  agencies,  dredged  material  disposal  at 
unconflned,  open-water  sites  has  very  little  potential  for  affecting  the 
overall  ecosystem  of  Puget  Sound.  This  conclusion  Is  supported  by  Information 
derived  from  the  PSDDA  study  and  presented  in  ctudy  documents. 

PSDOA  PHASE  I  (CENTRAL  PIWET  SOUND) 


Study  Findings.  The  following  are  key  findings  of  the  I'SDDA  study  tor  the 
Phase  1  area: 

o  About  22./  million  cubic  yards  (c.y.)  of  bottom  sediments  could  be 
dredged  from  Phase  I  area  harbors  and  waterways  over  the  period  1985-2000  as 
compared  to  the  16.8  million  c.y.  removed  between  llie  years  1970  to  1985. 
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o  A  management  plan  has  been  prepared  that  addresses  the  needs  of  uncon- 
fined,  open-water  disposal  including  (a)  disposal  site  locations,  (b)  site 
management  conditions,  (c)  dredged  material  evaluation  procedures,  (d)  dis¬ 
posal  site  management,  (e)  disposal  site  environmental  response  monitoring, 
and  (f)  dredged  material  data  management. 

0  The  management  plan  for  the  i'hase  I  area  meets  the  PSDDA  goal  and 
accompllshe3  each  of  the  study  objectives. 

o  Specific  project  by  project  evaluations,  to  be  made  under  the  Section 
A04(b)(i)  Guidelines  and  Section  401  Water  Quality  Certification  review,  will 
establish  actual  dredged  laaterial  volumes  that  can  be  placed  in  unconfined, 
open-water  disposal  sites.  However,  through  the  year  2000,  based  on  PSDDA 
projections  and  estimates,  about  li.2  million  c.y.  of  future  dredged  material 
is  expected  to  be  found  acceptable  for  unconflned,  open-water  disposal.  This 
compares  with  6.8  million  c.y.  of  dredged  material  actually  placed  in  Phase  I 
waters  over  the  past  15  years.  In  the  past,  not  all  acceptable  material  was 
piciced  at  public  disposal  sites.  Much  v-as  used  for  landfill  or  other  bene¬ 
ficial  purposes.  This  is  anticipated  in  the  future,  too. 

0  Tiie  PSDDA  preferred  disposal  sites  can  accommodate  tlie  projected 
volumes  of  acceptable  dredged  material  well  beyond  the  year  2000. 

0  More  extensive  dredged  material  sampling  and  testing  will  be  required 
than  in  the  past,  as  well  as  improved  disposal  site  management,  including 
increased  permit  coupUaucc  inspections  and  environmental  monitoring  of  site 
Impacts.  Overall,  the  cost  of  dredged  material  disposal  is  cntlcipated  to  be 
liigher  than  it  was  prior  to  the  ostabllsluient  of  the  KPA/fcology  interim 
criteria,  but  less  than  that  experienced  under  the  interim  criteria.  More 
dredged  material  is  expected  to  be  found  acceptable  fur  unconfined,  open-water 
disposal  under  PSDDA  evaluation  procedures  as  compared  to  the  interim 
criteria.  Other  disposal  options,  Including  confined  aquatic  capped, 
nearshore,  and  upland  disposal  are  generally  much  more  expensive  because  of 
greater  handling  and  transport  requirements,  and  the ^Increasing  difficulty  in 
securing  acceptable  site  locations.  From  a  regional  standpoint,  the  reduced 
disposal  costs  are  expected  to  more  than  comptiusute  for  Increased  costs  of 
sampling,  testing,  and  disposal  site  management. 

o  Ovordli,  more  extensive  and  rigorous  teatiiig  and  monitoring  reuultlng 
from  PSDDA  is  expected  to  be  less  costly  than  if  the  PSIC  were  used  entirely 
turuuglJOUL  Puget  Sound,  however,  the  PSDDA  testing  and  uonltorliig  costs  and 
costs  associated  with  more  material  requiring  confined  disposal  than  was  tlie 
case  prior  to  PSIC,  will  be  significantly  higher.  Ihe  aggregate  of  these 
Increased  costs  may  result  in  some  projects  either  not  being  dredged  in  the 
future  or  dredged  at  a  reduced  level.  This  could  have  u  disruptive  or  adverse 
Impact  on  the  affected  Interests.  Similarly,  depending  on  tlie  specific  port 
or  comModityCies)  involved,  there  la  a  potential  for  commodity  and  route 
shifts  which  may  in  turn  have  localized  economic  and  social  Impacts.  Such 
impacts  will  be  less  than  if  "No  Action"  or  PSIC  were  to  be  Implemented,  It 
Is  not  fioHslble  to  quantify  either  the  impacted  interests  nor  the  magnitude  of 
tlie  econonic  or  social  Impacts. 
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o  ftivlroamental  consequences  were  considered  as  various  elements  of  the 
management  plan  were  addressed.  This  la  reflected  In  the  locations  chosen  for 
the  selected  disposal  sites,  as  well  as  the  biological  effects  condition 
chosen  for  site  management.  Environmental  Impacts  resulting  from  disposal  at 
the  selected  sites  are  not  expected  to  be  significant,  as  discussed  in  this 
PSOOA  Phase  I  FEIS. 

o  The  PSOOA  plan,  while  unique  to  the  Puget  Sound  area,  fully  complies 
with  the  Clean  Water  Act  and  its  objectives  to  restore  and  maintain  the 
environmental  quality  of  the  Nation's  waters.  Also  it  is  Intended  to  be  In 
consonance  with  all  applicable  State  and  Federal  laws  and  the  PSWQA-adopted 
1987  Puget  Sound  Water  Quality  Hanagement  Plan. 

o  Indian  treaty  fishing  rights  were  addressed  as  part  of  the  PSOOA 
process. 

Hanagement  Plan.  Key  elements  of  the  PSOOA  Hanagement  Plan  for  the  Phase  I 

area  are: 

O  Public  Hiltluaer  Iteconflned,  Open-^ater  Disposal  Sites.  Three  public 
multluaer  unconflned,  opeo-wmter  dlspMal  sites  Wave  been  selected  which  will 
partially  satisfy  the  future  dredged  material  disposal  needs  of  the  Phase  1 
area.  Aecaume  the  Phase  1  area  contalna  the  major  urban  and  industrialized 
centers  of  development,  where  significant  waste  discharges  have  occurred,  only 
about  60  percent  of  this  area's  future  dredged  material  may  be  found  accept- 
eble  for  istconflned,  open-water  disposal.  This  compares  with  90  to  95  percent 
nationally.  The  estimate  of  acceptable  material  for  the  Phase  1  area  la  based 
on  existing,  primarily  surface  sediment  data,  which  reflects  areas  of  higher 
contamlnat Ion.  Actual  volumes  may  be  more  or  less,  and  will  depmd  on  test 
results  and  subsequent  evaluations  by  regulatory  agencies. 

An  unconflned,  open-water  disposal  site  has  been  located  in  each  of  the 
Tacoma,  Seattle,  and  Everett  urban  embaymenta  of  Comsencement  hay,  Elliott 
and  Port  Gardner,  respectively.  The  sites,  while  varying  in  size 
primarily  due  to  bathymetry,  average  about  350  acres  in  potential  bottom 
Impact  area.  Each  site  Includes  a  900-foot  radius,  58-acre  surface  disposal 
tone  within  which  all  suitable  dredged  material  must  be  released. 

The  selected  dlspoaal  sites  are  sll  located  In  areas  relatively  free  of 
Important  biological  resources  and  hisaan  use  activities.  Particularly  valu¬ 
able  and  istique  resource  areas  were  avoided.  The  center  of  the  Commencement 
Itay  disposal  tone  la  located  approximately  1  mile  west  of  Browns  Point,  In 
water  abou'  550  feet  deep.  In  Elliott  Bay,  the  center  of  the  disposal  zone  Is 
located  about  J/*  of  a  mile  north  of  Harbor  Island,  In  water  265  feet  deep. 

The  center  of  the  Port  Gardner  disposal  zone  Is  located  about  2-1/4  miles 
southeast  of  Gedney  Island,  In  approximately  420  feel  of  water. 
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o  site  Management  Condition.  Alternative  site  raanagement  conditions  were 
evaluated  In  recognition  that  some  envl ronuental  impacts  i.iiy  be  .issociated 
wttli  use  of  tlie  disposal  sites.  These  management  conditions  relate  to  tlie 
potential  for  long-term  ciiemical  effects  that  might  be  ;il  lowed  on  hiologic  il 
resources,  due  to  dredged  material  disposal.  Short-terir  physical  impacts  that 
will  occur  due  to  burial,  are  accepted  as  part  of  site  n'.c.  The  selected 
managemeDt  condition  for  the  Phase  1  sites  could  allow  up  to  "minor  adverse 
effects"  on  biological  resources  tiiat  may  be  present  or  :jovi-  across  the 
disposal  sites.  However,  because  only  acceptable  sediments  will  be  discharged 
at  the  disposal  sites,  Lite  aggregate  condition  of  eacii  site  is  expected  to  be 
substantially  better  than  allowed  under  the  selected  management  condition 
(site  condition  II). 

o  Lvaluatlon  Procedures.  Comprehensive  dredged  material  evaluation 
procedures  governing  sampling,  testing,  and  test  interpretation  (disposal 
guidelines)  have  been  developed  through  FSDDA  to  ensure  that  conditions  at  the 
disposal  sites  are  consistent  with  site  management  objectives.  The  evaluation 
procedures  are  Intended  to  be  used,  as  appropriate,  in  support  of  assessments 
of  specific  projects  conducted  under  the  Federal  Section  404(b)(1)  Guidelines 
and  under  the  State  of  Washington  guidelines  used  in  evaluating  projects  for 
Section  401  Water  Quality  Certifications.  Other  provisions  of  the  CKA  confirm 
the  authority  of  the  Secretary  of  the  Army  to  maintain  navlgat'on  by  stating 
tiiat  this  authority  Is  not  affected  or  Impaired  by  provisions  of  the  Act 
(JJ  U.S.C.A.  I344(t)  and  33  U.S.C.A.  l37Ha)). 

o  Site  Management  Plans.  Disposal  site  management  plans  have  been  for¬ 
mulated  to  address  navigation  and  discharge  conditions  of  dlspusal  permits, 
and  subsequent  disposal  site  environmental  monitoring.  The  monitoring  plan  is 
l.itendert  to  ensure  that  acceptable  conditions  at  tiic  site  are  not  exceeded  and 
to  provide  a  basis  for  any  necessary  plan  adjustments. 

Al teriiat  1  v<‘8.  Tills  FLlS  describes  and  eviluatcs  the  selectetl  md  alternative 
ilsposal  situs.  Also  discussed  are  alternative  biological  effects  conditions 
onside  r.'fi  for  J  i  epos  1 1  site  nauigeiaent.  Site  u.inagemenL  includes  the  appli¬ 
cation  of  evaluation  procedures  to  assess  the  acceptability  of  dredged  mate- 
rl  il  foi  uncunfined,  open-water  disposal.  The  evaluation  procedures  are  des¬ 
cribed  in  the  accompanying  liPK.  A  ho  Action  alternative,  which  would  continue 
u-,c  by  neology  and  EbA  of  the  PSlC  for  dredged  material  ils^^osal,  Is  presented 
In  the  FEIS.  This  alternative  would  result  in  very  limited  unconflned, 

>1  en-water  disposal  In  Puget  Sound  due  to  botii  tlic  application  of  the  PSU  ind 
the  discontinuation  of  public  multiuser  disposal  sites.  The  latter  would 
occur  because  local  governnents  nave  csiabllshod  shoreline  permit  conittions 
for  d  multiuser  site  that  probably  could  not  be  met  by  most  dredgers.  Thes- 
conditions  require  that  comprehensive  treatment  be  >;lven  to  dredged  tralerijl 
disposal  Including  all  the  objectives  addressed  by  PSDDA.  Few  dredgers  have 
fhe  necessary  resources  to  accomplish  tliis. 

The  No  Action  alternative  could  result  In  no  dredging  for  some  projects  as 
Ollier  iispos.il  options  m.iy  be  cost  prohibitive.  Social  iwpaclK  could  include 
lost  employment  and  reduced  property  values.  Some  adverse  environmental 
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Impacts  may  also  occur  during  the  construction  of  new  facilities  even  If  those 
areas  where  marine  facilities  are  relocated  to  waters  accessible  to  navigation 
without  dredging. 


o  Alternative  Disposal  Sites.  The  alternative  disposal  site  In  Commence¬ 
ment  Bay  overlaps  the  selected  site  on  the  north,  and  ranges  In  depths  from 
540  to  560  feet  of  water.  The  alternative  site  has  somewhat  higher  currents 
than  the  selected  site.  Currents  are  Important  considerations  In  that  low 
current  areas  tend  to  be  locations  where  sediments  naturally  settle  out  of  the 
water.  Therefore,  dredged  material  placed  at  these  locations  (deposltlonal 
areas)  would  tend  to  stay  there.  This  facilitates  environmental  monitoring  of 
the  site  idilch  allows  verification  of  site  conditions. 

The  alternative  disposal  site  In  Elliott  Bay  lies  southwest  of  ra®.'s  existing 
dlposal  site  called  Fourmlle  Rock,  approximately  4,000  feet  south  of  Magnolia 
Bluff.  The  alternative  site  Is  located  in  water  depths  ranging  from  500  to 
600  feet.  While  the  currents  along  the  bottom  are  generally  low,  they  are, 
however,  greater  than  at  the  selected  site. 

The  center  of  alternative  site  No.  2  In  Port  Gardner  Is  located  9,000  feet 
southwest  of  the  mouth  of  the  Snohomish  River  and  4,000  feet  from  shore,  in 
water  depths  that  vary  from  320  to  420  feet.  This  alternative  site  Is  located 
Just  north  of  the  existing  Port  Gardner  DNR  disposal  site.  Though  also  In  a 
low  current  area  as  Is  the  selected  site,  aquatic  resources  are  more  abundant 
and  closer  here  than  at  the  selected  site.  In  addition,  approximately 
one-half  of  this  site  may  be  covered  by  the  U.S.  Navy's  Revised  Application 
Deep  Confined  Aquatic  Disposal  (RADCAD)  site,  which  the  Navy  has  been  per¬ 
mitted  to  use  as  their  disposal  site  for  material  generated  by  the  new  Navy 
Homeport  facility. 

Alternative  site  No.  3  for  the  Port  Gardner  area  Is  located  In  Saratoga 
Passage,  approximately  1  nautical  mile  from  either  shore  on  the  east  and 
west.  Water  depth  is  approximately  350  feet.  This  area  has  the  lowest  bottom 
currents  of  any  site  Investigated,  but  proximity  of  proposed  aquaculture 
facilities,  along  with  the  additional  transport  distance  from  major  dredging 
areas,  make  this  site  less  suitable. 

o  Alternative  Biological  Effects  Conditions  for  Site  Management.  The 
selected  biological  effects  condition  for  site  management  was  developed  based 
on  evaluation  of  the  potential  effects  to  biological  resources  that  could 
result  from  the  unconflned,  open-water  disposal  of  dredged  material  In  Puget 
Sound  waters.  Alternative  site  conditions  were  derived  using  field  and 
laboratory  data  to  determine  varying  levels  of  sediment  quality  and  potential 
biological  effects  at  the  disposal  site.  Three  alternative  site  conditions, 
describing  the  potential  Impacts  on  biological  resources  at  the  site,  were 
carried  through  the  entire  study.  They  range  from  ”no"  effects  to  "moderate" 
effects  resulting  from  the  type  of  dredged  material  that  could  be  placed  at 
the  sites: 

a.  Site  Condition  I:  "No"  adverse  effects  to  site  biological  resources 
due  to  sediment  chemicals  of  concern. 
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b.  Site  Condition  II:  "Minor”  adverse  effects  to  site  biological 
resources  due  to  sediment  chemicals  of  concern. 

c.  Site  Condition  III:  "Moderate"  adverse  effects  to  site  biological 
resources  due  to  sediment  chemicals  of  concern. 

These  site  conditions  represent  three  potential  mutually  exclusive  alterna¬ 
tives  for  the  selected  biological  effects  condition  at  the  Phase  I  disposal 
sites.  Only  one  of  these  conditions  was  chosen  for  use  at  all  the  Phase  I 
sites,  based  on  agreement  of  the  regulatory  agencies  and  upon  public  input  and 
review.  The  selected  site  management  condition  for  the  Phase  I  sites  is  Site 
Condition  II. 

Environmental  Analysis.  The  disposal  sites  were  selected  based  on  careful 
consideration  of  a  number  of  factors.  Including  biological  resources,  human 
uses,  physical  parameters  and  haul  distances  from  dredging  projects.  The 
selected  sites  are  in  locations  where  significant  adverse  environmental 
Impacts  to  the  quality  of  the  human  environment  (per  NEPA)  are  not  anticipated 
and  human  use  conflicts  have  been  minimized  to  the  maximum  extent  practicable. 

The  environmental  Impacts  associated  with  alternative  biological  effects 
conditions  for  site  management  were  also  examined.  The  selected  site  manage¬ 
ment  condition  will  not  result  in  unacceptable  adverse  impacts.  A  full  dis¬ 
cussion  of  the  environmental  Impacts  associated  with  the  alternatives  is 
contained  in  this  FEIS.  An  EIS  was  prepared  to  "encourage  and  facilitate 
public  Involvement  in  decisions  vdilch  affect  the  quality  of  the  human 
environment"  (40  CFR  1500.2), 

'ilie  selected  alternatives  for  the  Phase  I  area  result  from  the  use  of  site 
management  condition  II  at  the  site  selected  for  eacli  of  t’.ie  tliree  major 
dredging  areas.  Tlie  environmental  consequences  of  the  selected  alternatives 
are  summarized  below. 

Some  lorollzed  reductions  in  air  quality  may  occur  in  the  vicinity  of  the 
unconfined,  open-water  disposal  sites,  primarily  due  to  exhaust  emissions  from 
the  Internal  combustion  engines  of  the  disposal  equipment.  Localized  increases 
in  noise  levels  may  also  occur  during  disposal  operations.  These  adverse 
effects  from  noise,  and  to  air  quality,  at  the  disposal  sites  will  be  short 
term,  intermittent,  and  relatively  buffered  from  other  human  uses,  and  are 
therefore  not  considered  significant.  Ijong-term  or  persistent  adverse  effects 
are  not  anticipated. 

Temporary  reductions  in  water  quality  at  and  around  the  disposal  sites  will 
occur  during  disposal  operations.  These  will  include  minor  depression  of 
dissolved  oxygen.  Increases  in  turbidity,  and  release  of  organic  matter  and 
sediment-associated  contamination.  These  effects  will  be  primarily  associated 
with  the  disposal  plume.  Though  they  may  be  measurable  throughout  the  water 
column,  the  effects  will  be  most  noticeable  in  the  bottom  layer,  near  the 
sedlment/water  interface  (the  nepheloid  layer).  For  dredged  material  that  Is 
acceptable  for  unconfined,  open-water  disposal,  these  adverse  effects  to  water 
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quality  will  be  nlnor  and  temporary,  with  rapid  dilution  or  dispersion  sub¬ 
sequent  to  disposal.  In  general,  turbidity  associated  with  disposal  opera¬ 
tions  Is  substantially  less  than  that  occurring  during  riverine,  high-water 
discharge  periods,  or  from  vessel  passage  in  navigation  channels.  The  latter 
situation  occurs  when  the  vessel  bottom  is  near  the  bottom  of  the  waterway. 
Disturbance  Is  caused  by  propeller  action  or  vessel  induced  currenta.  Signi¬ 
ficant  or  unacceptable  effects  ace  not  anticipated. 

Envlronoencal  consequences  from  unacceptable  sediment  quality  at  the  disposal 
sites  have  the  potential  to  be  persistent  and  long  term  (assuming  continued 
use).  As  measured  by  concentrations  of  sediment  chemicals,  the  quality  of 
sediments  may  either  decrease  or  Increase  at  Che  disposal  sites,  depending  on 
the  present  site  sediment  clienlcal  levels  (e.g.,  sediment  quality  of  portions 
of  the  Elliott  Bay  and  Commencement  Bay  sites  would  likely  Improve  with  use). 
For  the  Port  Gardner  site,  a  decrease  in  sediment  quality  within  this  site  is 
expected,  given  the  relatively  undisturbed  existing  nature  of  this  area. 

While  the  PSODA  selected  site  management  condition  (Condition  (11)  would  allow 
sublethal  adverse  effects  to  occur  at  each  of  the  disposal  sites,  this  degree 
of  adverse  effect  is  generally  not  anticipated,  given  the  nature  of  the  mate¬ 
rial  placed  at  these  sites.  Because  only  acceptable  sediments  will  be  dis¬ 
charged  at  the  disposal  sites,  the  aggregate  condition  of  each  site  is 
expected  to  be  substantially  better  than  allowed  under  the  selected  management 
condition. 

State  water  quality  standards  (WAC  173-201)  will  be  met  by  site  condition  II. 
At  each  disposal  site  a  dilution  zone  will  be  established.  The  dilution  zone 
will  Include  the  disposal  site  and  area  between  the  disposal  site  boundary  and 
the  perimeter  line  established  for  monitoring  the  disposal  site.  Individual 
project  water  quality  certifications,  authorizing  the  discharges,  will  refer¬ 
ence  the  dilution  zone  where  no  acute  conditions  to  the  aquatic  biota  will  be 
allowed  (WAC  173-201-035(4)(a) ).  Site  condition  II  meets  this  standard.  In 
summary,  adverse  effects  to  the  quality  of  sediments  resulting  from  the  PSDDA 
alternatives  are  not  expected  to  be  significant. 

Designation  and  use  of  the  disposal  sites  will  result  in  periodic  burial  of  a 
portion  of  the  subtldal  bottom  area  of  central  Puget  Sound  in  each  of  the 
respective  bays.  Due  to  this  periodic  physical  disruption  of  the  sites,  these 
areas  will  be  intermittently  removed  from  benthic  production.  These  losses 
are  not  considered  significant,  as  the  sites  are  located  to  minimize  adverse 
biological  effects. 

Benthic,  sessile  (immobile)  species  present  at  the  center  of  the  unconflned, 
open-water  sites  will  be  burled  during  discharge  of  dredged  material.  This 
will  result  In  a  loss  of  some  organisms,  especially  in  those  areas  of  the 
disposal  site  where  the  burial  depths  are  greater  than  that  which  the 
organisms  can  penetrate.  At  the  more  active  sites  (e.g.,  Elliott  Bay), 
continued  physical  disruption  of  the  site  will  impair  any  substantial  recovery 
in  these  areas  while  the  site  is  in  use.  However,  some  site  recolonization  by 
benthic  species  will  be  likely  between  disposal  operations.  Some  recolonizers 


Day  experience  minor  Increases  In  body  burden  levels  of  cbemlcals  wlthlf  the 
site.  These  levels  will  not  result  in  significant  acute  toxicity  to  these 
species,  nor  will  the  levels  exceed  values  considered  tr  be  harmful  to  liur:an 
health.  ITiough  net  losses  of  benthic  production  in  the  sites  are  considered 
long  tern,  sites  liave  been  located  to  prevent  significant  adverse  effects  t  ■> 
the  aquatic  ecosystem  as  a  whole. 

The  relatively  few  bottom-feeding  fish  and  mobile  shellfish  (crabs  and  shrinip) 
utilizing  the  unconflned,  open-water  disposal  sites  are  expected  to  be  tempor¬ 
arily  displaced  from  portions  of  the  sites  where  disposal  h/jo  most  recently 
occurred.  The  displaced  eplfauna  could  experience  some  reduced  survival  to 
tiie  extent  that  the  overall  ecosystem  in  the  vicinity  of  the  site  is  at  carry¬ 
ing  capacity.  In  addition,  less  mobile  Individuals  within  the  site  (or  per¬ 
haps  partially  dug  into  the  surface  of  the  site)  will  be  buried  and  lost.  As 
the  sites  were  located  away  from  areas  where  these  species  concentrate,  the 
displacement  and  resulting  effects  should  not  be  significant. 

Disposal  activities,  with  barge  and  tug  passage  and  associated  noise,  will 
displace  birds  found  at  tlie  disposal  sites  during  tne  very  short  Lime  of 
individual  disposal  operations.  Though  much  less  common,  any  marine  mammals 
found  in  the  area  will  also  be  displaced.  Given  the  existing  level  of  naviga¬ 
tion  traffic  found  at  and  near  the  sites,  this  temporary  displacement  Is  not 
expectevi  to  result  in  significant  effects  to  these  species. 

Compared  to  the  No  Action  alternative,  tug  and  barge  traffic  and  from  the 
disposal  sites  will  have  a  greater  potential  for  conflicts  wiih  recreational 
and  commercial  fisheries  in  each  of  the  bays.  All  three  of  the  selected  sites 
are  located  within  the  usual  and  accustomed  fishing  grounds  (as  of  1974)  of 
several  Puget  Sound  tribes.  However,  the  potential  conflicts  with  Indian 
fishing  activities  have  been  addressed  In  tills  FEIS.  Appro)ir1ate  project 
specific  actions  will  be  taken  to  avoid  any  conflicts  with  tribal  fishing 
operations. 

The  estimated  volumes  of  <lredged  material  that  might  be  iischarged  at  the 
unconfined,  open-water  disposal  sites  are  shown  in  tables  la,  lb,  Ic,  and  Id. 
These  tables  are  based  on  the  following  siinplifying  assui.ipt ions :  (1)  for  j 

given  site  management  condition,  no  dredged  material  would  be  discharged  at 
the  site  that  would  result  In  that  site  condition  being  violated,  and  (2)  all 
material  that  would  be  acceptable  for  discharge  at  the  sites  would  be  placed 
there.  Each  of  tiie  tables  also  gives,  for  comparisoa  purposes,  tlie  estimated 
volume  of  dredged  material  that  could  be  found  acceptable  for  unconfined, 
Ok^en-water  disposal  under  PSIC.  The  cost  consequences  to  dredging  and  dredged 
material  disposal  are  shown  in  tables  2.  3,  and  4.  Volumes  estimated  to  be 
discharged  at  the  unconflned,  open-water  disposal  sites  under  the  selected 
site  condition  represent  about  60  percent  of  the  forecasted  voluinel/  for  the 
next  15  years  In  central  Puget  Sound.  This  compares  well  with  the  historic 
30  percent  of  dredged  uaterlal  volumes  froo  1970  to  1985  that  were  actually 
discharged  at  the  existing  Phase  I  unconflned,  open-water  sites. 


i/Lxeiuding  the  3.3  million  c.y.  of  dredging  associated  with  the  11. S.  Na^'v 
liomeport  project  at  Everett,  Washington. 
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TABLE  la 


IKPACT  OF  ALTERNATIVE  SITE  MANAGEMENT  CONDITIONS  ON 
DISPOSAL  OF  FUTURE  DREDGING  VO I  IKES 
1985-2000 

Commenceaent  Bay  (CB)  and  vicinity 
(1,000  C,Y.) 


Alternative 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  at 
the  Designated 

CB  Unconfined,  Open- 
Water  Disposal  Sltci/ 

Volume  to 

Confined 

Dispo8al2/ 

Site  Management  Condition 

1 

d,929 

1,348 

2,581 

11 

3,929 

3,160 

769 

111 

3,929 

3,776 

153 

Total 

Forecasted 

Volume  That  Could 
be  Discharged  in 

Volume  to 

Dredging 

Unconflned,  Open- 

Confined 

Volume 

Water  Areas 

Disposal 

No  Action  (PSIC)4/ 

3,929 

225 

3,704 

l/Esclmated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  permitted)  such  that  the  site  management  condition 
would  not  be  violated.  Assumptions  and  detailed  calculations  used  in  deriving 
these  estimates  are  described  in  EPTA  (part  II,  section  10). 

^/Confined  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

^/For  the  No  Action  alternative,  public  multiuser  sites  for  unconflned, 
open-water  disposal  of  dredged  material  would  not  be  designated.  Disposal  of 
material  acceptable  for  unconfined,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  Include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/PSIC:  Puget  Sound  Interim  Criteria 


TABLE  lb 


IKPAa  OF  ALTERNATIVE  SITE  NANAGENENT  CONDITION'S  OK 
DISPOSAL  OF  FUTURE  URLDCInC  VOLUMES 
1985-2000 


Elliott  Bay  (EB)  and  vicinity 
(1,000  C.Y.) 


Alternative 

Total 

Forecasted 

Dredging 

Volume 

Volume  Tltat  Could 
be  Discharged  at 
the  Designated 

EB  Unconfined,  Open- 
Water  Disposal  Site,/ 

Volume  to 
Confined 
Disposal  9 / 

Site  Management  Condition 

1 

1U,525 

3,113 

7,412 

11 

10,525 

3,374 

7,151 

Ill 

10,525 

6,lh2 

4,303 

Total 

Forecasted 

Volui"e  That  Could 
be  Discharged  in 

Volume  to 

Dredging 

Unconfined,  Open- 

Confined 

Volume 

Water  Areas3/ 

Di Bposal 

No  Action  (PSIC)4/ 

10,350 

1,350 

5,175 

l/Estlnated  voluae  of  future  dredged  naterlal  that  could  be  lischarged  at 
the  selected  sites  (once  perolLted)  such  that  the  site  m.m.»;’etrient  condition 
would  not  be  violated.  Assuaptlons  and  detailed  calculations  used  In  deriving 
these  estimates  are  described  in  LPTA  (part  11,  section  Iv)) . 

2/Confined  disposal  can  include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

3/ior  the  No  Action  alternative,  public  multiuser  sites  for  unconfined, 
opeu-water  disposal  of  dredged  material  would  not  be  designated.  Disposal  of 
naterlal  acceptable  for  unconfined,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  coul  1  Include  benoficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

A/PSIC:  Puget  Sound  Intcriu  Criteria 


TABLE  Ic 


IMPACT  OF  ALTERNATIVE  SITE  MANAGEMENT  CONDITIONS  OK 
DISPOSAL  OF  FOTURE  DREDGING  VOLUMES 
1985-2000 

Port  Gardner  (PC)  and  vicinity 
(1,000  C.Y.) 


Alternative 

Total 

Forecasted 

Dredging 

Voluae 

Voluae  That  Could 
be  Discharged  at 
the  Designated 

PC  Unconflned,  Open- 
kater  Disposal  Sltei/ 

Voluae  to 

Confined 

DlBposal2/ 

Site  Manageaent  Condition 

I 

4,943 

2,212 

2,731 

11 

4,943 

4,684 

259 

III 

4,943 

4,943 

0 

Total 

Forecasted 

Dredging 

Voluae 

Voluue  That  Could 
be  Discharged  In 
Unconflned,  Open- 
Water  Areas  {/ 

Volume  to 

Confined 

Disposal 

No  Action  (PS1C)4/ 

4,943 

675 

4,266 

l/Estiaated  voluae  of  future  dredged  aaterlal  that  could  be  discharged  at 
the  selected  sites  (once  peraitted)  such  that  the  site  manageoent  condition 
would  not  be  violated.  Assuaptions  and  detailed  calculations  used  in  deriving 
these  estlaates  are  described  in  EPTA  (part  II,  section  10). 

^/Confined  disposal  can  include  upland,  nearshore,  and/or  confined  aquatic 
disposal  aethods. 

3^/For  the  No  Action  alternative,  public  aultluser  sites  for  unconflned, 
open-water  disposal  of  dredged  aaterlal  would  not  be  designated.  Disposal  of 
aaterlal  acceptable  for  unconflned,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governaents  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/PSlC:  Puget  Sound  Interin  Criteria 
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TABLE  Id 


IMPACT  OP  ALTEXMATIVE  SITE  HANACEHENT  CONDITIONS  ON 
DISPOSAL  OP  FUTURE  DREDGING  VOLUMES 
1985-2000 


Total  Phase 
(1,000  C, 

I  Area 
.Y.) 

Alternative 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could  be 
Discharged  at  the 
Designated  Phase  1 
Unconflned  Open- 
Water  Disposal  Sltesi/ 

« 

Volume  to 

Confined 

Disposal?/ 

Site  Management  Condition 

1 

11 

III 

19,397 

19,397 

19,397 

6,673 

11,218 

14,881 

12,724 

8,179 

4,516 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  in 
Unconflned,  Open- 
Water  Areasji/ 

Volume  to 
Conf Ined 
Disposal 

No  Action  (PS1C)4/ 

19,397 

2,250 

17,147 

l/EstlMted  voluM  of  future  dredged  Mterial  that  could  be  discharged  at 
the  selected  sites  (ooce  peraltted)  such  that  the  site  aanageuent  condition 
would  not  be  violated.  Assuaptlons  and  detailed  calculations  used  In  deriving 
tliese  estioates  are  described  In  EFTA  (part  11,  section  lO) . 

2/Conflned  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  oethods. 

3/Eor  the  No  Action  alternative,  public  aultluser  sites  for  unconflned, 
open-water  disposal  of  dredged  aaterlal  would  not  be  designated.  Disposal  of 
material  acceptable  for  unconflned,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  Include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/rSlc:  Puget  bound  Interim  Criteria 
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TA&LE  2 


SUMtAJIY  OF 

TCSTINC.  DftEOGlNC  AND  DISPOSAL.  COKPLIANCE  INSfECTIOK 
AND  HONITORING  COSTS  FOR  THE 
ALTERNATIVE  SITE  HANACENENT  CONDITIONS 
198S-2000  1/ 

(11,000)' 


Altecostlve 

Teotlok 

Dredslns  and 
Dlopoool 

Coapllance 

Inspection 

Monitoring 

Tolel 

Coodittoo  1 

17.179 

1239,001 

1787 

1712 

1267,679 

Condltlou  11 

6,993 

i9A,266 

1,324 

1,473 

204,038 

Coodlcloo  111 

3,810 

139,492 

1,736 

3,014 

130,072 

No  Actloo  (PSIC) 

6,83A 

323,333 

373 

0 

330,762 

l/A««uaptloaN  «od  <l«rlv«cioa  of  thc««  coots  or*  provided  In  EPTA  aod 
auoMrixed  in  sect  ion  A  of  this  FtlS. 


lAbli^  J 


COSTS  >0h  TESIIKG,  WliLDUlNO  AKL  OlSKSAt., 
COttPClAMCc.  INSf’ECTiOAS  AHU  HUNltUKlhfC  iT  DRTXCLL  h.H:*KlAI 
FOR  EACH  DISFOSAL  SITE 
)9«S-200<J  1/ 

(ll.OOO)" 


Alt«roailv« 

Fort  Cnrdner 

Elliott  Be 

Fheee  1  Art*. 

Site  Condition  1 

|S3.9^ 

*lo>.*u5 

|4/,,  544 

1267,6/'’ 

Site  Condition  11 

19,104 

161. SSo 

2i,59^ 

Site  Cond 1 t 1 on  111 

16.029 

UF.S/e 

1  j  ,  *  0  I> 

ist/.c;" 

Nu  Action  (RSIC) 

26. m 

190.47.. 

0- ,  (•‘)h 

3  V  ,7. : 

l/A««u«pC loo«  «nd  Jrri*«tlon  tt>c«<*  conik  «r>  ,r<jvl']c<l  In  IRIA. 
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lABLF.  4 


SUMMARY  OF  TOTAL  COSTS  PER  CUBIC  YARI> 
FOR  EACH  DREDCINC  AREA 
1085-2000 
(11,000)  1/ 


Alternative 

Port  Gardner 

Elliott  Bay 

Conunencement  Ba^ 

btte  Condition 
Unconflned 

1 

iJ.bO 

i5.5u 

i3.60 

Conf Ined 

17.20 

19,90 

17.00 

bite  Cond 1 1 1  on 
Uncunf ined 

11 

3.3U 

5.30 

3.  AO 

Conf ined 

17.30 

20,00 

17.00 

b;te  Condition 
>lncun(  ined 

111 

3.30 

5.30 

3. 40 

Confined 

17.10 

19.80 

16.90 

No  Action  (PSIC) 
t.'nconf  Ined 

A. 60 

6.50 

A.  70 

f  on f ined 

17.20 

19.80 

16.90 

l/0«rlv«tlon  of  unit  costs,  rounded  to  nearest  1.10,  Is  based  on  cost  data 
C'»ttatn«d  in  EPTA.  in  addition  to  those  .issuaptlons  listed  in  EPTA,  to  derive 
costs  per  cubic  yard  it  wis  assuaed  that  unconflned,  open-water  disposal  would 
b*'  the  tniiijl  preference  for  all  projects.  This  resulted  In  allocating  the 
■aajorlty  of  testing  costs  (e.g.,  ssapllng  and  cheaical  testing)  shown  In  EPTA 
I'j  the  unronfinrd  option;  only  "land  bioluglcal  testing”  was  allocated  to 
confined  disposal.  All  coapliance  and  uonltorlng  costs  were  allocated  to 
unconflned,  open-water  dlspos*'. 


•r 
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Mitigation  >Jeasures  and  Their  Effectiveness.  The  selected  sites  have  been 
located  to  avoid  significant  adverse  effects  (per  NEPA)  '^hlle  meetiug  the 
in-water  disposal  needs  of  Puget  Sound  dredging.  Site  location  and  site 
management  provisions  are  expected  to  mitigate  any  potential  biological 
resource  and  human  use  conflict  problems.  In  maintaining  the  chosen  site 
condition,  only  acceptable  dredged  material  will  be  discharged  Into  the  Phase 
I  area  disposal  sites.  Environmental  monitoring  of  the  disposal  sites  will 
allow  for  verification  of  anticipated  conditions  and  provide  a  basis  for  site 
management  changes  if  the  monitoring  demonstrates  changes  are  needed. 

The  primary  mitigation  feature  of  the  PSDDA  plan  is  embodied  in  the  siting 
process.  The  selected  sites  are  located  away  from  shorelines,  resources,  and 
other  amenities  to  preserve  and  maintain  these  resources  by  avoiding  adverse 
effects  due  to  dredged  material  disposal.  Where  complete  avoidance  of  all 
resources  was  not  possible  (e.g.,  benthic  invertebrates),  the  sites  were 
located  to  minimize  possible  adverse  effects.  A  minimum  number  of  sites  were 
identified  to  minimize  the  possible  extent  of  bottom  impacts  throughout  the 
central  Puget  Sound.  Additionally,  the  sites  are  located  in  relatively 
nondlspersive  areas  tdi  minimize  the  risk  of  effects  extending  beyond  the 
disposal  sites  (including  the  dilution  zone)  via  sediment  transport. 

The  selected  regional,  ef fects-based  disposal  site  management  condition 
precludes  the  discharge  of  dredged  material  that  could  produce  unacceptable 
adverse  effects.  Chemical  effects-^on  biological  resources  at  the  ijn  con  fined, 
open-water  disposal  sites  would  be  limited.  The  site  condition  will  ensure 
that  there  is  no  acute  toxicity  to  sensitive  species  onsite.  The  selected 
manag-;ment  condition  fully  complies  with  the  applicable  provisions  of  the  State 
Water  Quality  Standards. 

Another  Important  mitigation  feature  of  the  plan  is  the  environmental  monitor¬ 
ing  that  will  be  performed  at  each  disposal  site.  Also,  compliance  inspections 
by  the  PSDDA  regulatory  agencies  will  help  ensure  that  the  site  management 
condition  is  not  exceeded.  The  environmental  monitoring  will  provide  verifi¬ 
cation  of  anticipated  site  conditions. 

Implementation.  The  Corps  and  EPA  will  share  with  the  State  of  Washington 
responsibility  for  implementation  of  the  PSDDA  management  plan  for  the  Phase  1 
area.  DNTl  and  Ecology,  'as  well  as  Pierce  County  and  the  cities  of  Seattle  and 
E'rerett,  will  perform  the  non-Federal  functions.  DNll  will  obtain  shoreline 
management  permits  fvom  the  county  and  the  cities  for  the  selected  sites. 
Responsibility  will  be  shared  by  DNR  v/lth  the  Corps  for  site  management,  with 
DNR  generally  performing  chemical  and  biological  environmental  monitoring.  In 
addition  to  generally  being  responsible  for  physical  monitoring  of  the  dis¬ 
posal  sites  the  Corps  will  develop  and  maintain  a  dredged  material  data  man- 
agetr.ent  system  for  Puget  Sound  that  is  Intended  to  meet  the  needs  of  all  the 
PSVDA  agencies. 

Kesiwnslbllltles  of  each  of  the  PSDDA  regulatory  agencies  under  Section  40A  or 
Section  401  of  the  CWA  will  be  arcompllshed  in  accordance  with  each  agency’s 
authorities  and  policies.  The  PSDDA  dredged  material  ovalviatinn  procedures 


will  b«  4(>pit«4  by  KAcU  rr|(uiaiory  4g«ncy  consistent  wlcti  these  authorities 
*uA  (tollcles.  Tbs  procedures  provide  tiie  basis  for  an  overall  approach  which 
can  aaci  the  c«se^by-casc  requireaents  of  both  Section  4U<i  and  Section  401. 
Host  alManls  of  Che  fSOOA  procedures  are  comoo  to  both  authorities.  How¬ 
ever.  soa«  eleaents  are  unique  to  either  Section  404  or  Section  401  require- 
■eots.  Those  seekloc  approval  for  uocooflned.  open-water  disposal  will  need 
to  aKec  both  requireaents,  l.e.,  undertake  the  full  suite  of  FSDDA  tests,  as 
each  sfcocy  deterwines  is  applicable. 

the  Corps  requireaents  for  ttte  evaluation  of  dredged  material  proposed  for 
uncemftoed  disposal  to  Fuget  Sound  waters,  as  specified  in  Subpert  G  of  the 
Section  44}4(b)(l)  Culdeilnes,  will  be  met  ptlaarlly  by  the  Section  404  coo- 
pcoeota  of  the  FSOOA  evaluation  procedures.  The  Section  404  coaponeot  of  the 
FSOOs  procedures  sre.  and  will  be,  applied  consistent  with  the  national  Corps 
process.  The  Corps  will  sddress  other  aspecta  of  the  Section  404(b)(1)  coa- 
pllance.  such  as  Impacts  on  navigation  and  national  coanercc  and  avoidance  and 
aiolataacioo  of  iapacts,  including  alligation  of  unavoidable  lapacta  and 
alternalivea  analysis  on  a  case-by-case  basis.  Required  national  Corps 
procadures  tor  iapleaentatlon  are  reflected  in  31  Ft  19694  dated  Hay  30,  1986 
tor  Corps  projects  sod  i)  CFt  320-330  tor  the  Corps  regulatory  program. 

CFA  will  rely  on  the  FSODA  evaluation  procedures  as  the  heels  for  preventing 
stgnlttcanl  degradatlot>  of  the  aquatic  environment,  as  required  by  Section 
404(b)(1)  Guidelines.  These  procedures  represent  the  teetlng  approaches  and 
procedures,  allowed  under  lltc  guideltnea,  which  KFA  would  require  during  the 
evaluation  of  dredged  aateriel.  Ocher  eepects  of  the  Section  404(b)(1)  cod- 
ptiance,  such  as  avoidance  and  alolaicatlon  of  iapacts,  including  cltlgatiuo 
of  unavoidable  lapacta,  wilt  also  be  eddressed  by  EFA,  during  coaprehenalve 
reviews,  on  a  case-by-case  basis. 

bcuiogy  will  apply  the  appropriate  i^ODA  evaluation  procedures  in  assessing 
applications  for  Section  401  beter  (Atallty  Certification.  Initially,  the 
procedures  will  be  treated  as  guidelines.  However,  depending  on  actions  liiat 
night  be  taken  by  the  Fuget  Sound  Water  (Aiallly  Authority  in  their  adoption  of 
the  PSOOA  aenageuent  plan  as  a  feature  of  the  PSVQA  Cater  Quality  Hanagenent 
Flan,  Che  FSDDA  evaluation  procedures  may  later  be  adopted  as  a  State 
regulat Ion. 

Iapleaentatlon  of  FSODA  evaluation  procedures  could  begin  during  the  fall  of 
1968  after  Che  Federal  Record  of  Decision  has  been  completed  and  the  shoreline 
pemits  obtained  froa  the  local  Jurisdictions.  Ihe  selected  disposal  sites 
are  expected  to  be  available  for  use  by  the  (all  of  1988,  after  the  approval 
of  shoreline  permits  by  local  governments  (Seattle,  Everett,  and  Pierce 
County)  and  Ecology. 

Advance  identification  of  the  PSOOA  disposal  sites  is  being  acroapllshed  by 
EFA  and  the  Corps  under  subpart  I  of  the  Section  404(b)(1)  Guidelines  (40  CFR 
230.80).  Under  this  action  a  deterai nat ion  has  U'cn  oade  that  the  selected 
Phase  I  disposal  sites  for  future  disposal  of  dredged  material.  This  FFIG 
contains  the  final  de te rulnal 1  on  of  suitability  In  exhibit  B. 
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Details  of  PSDDA  iaplefflentation  are  provided  In  chapter  9  of  the  Management 
Plan  Report  (KPR). 

Review  and  Revisions.  The  PSDDA  agencies  recognize  that  the  at atc-of-tlie-.-rt 
of  dredged  material  testing  and  test  Interpretation  is  rapidly  changing. 
Accordingly,  provision  is  made  In  the  management  plan  for  annn.il  assessments 
of  the  data  obtained  through  the  regulatory  actions  on  specific  dredging 
projects,  as  well  as  the  information  gained  from  environmental  monitoring  of 
the  disposal  sites  after  they  have  been  in  use.  These  assessments  will  be 
conducteu  by  the  PSDDA  agencies  with  opportunities  provided  for  participat ion 
by  other  Interested  agencies,  organizations,  and  private  citizens.  The 
assessments  will  provide  the  basis  for  appropriate  revisions  tn  the  PSDDA 
oanageiaent  plan.  Sediment  evaluation  procedures,  site  environmental  monitor¬ 
ing,  and  cost  aspects  of  the  plan  will  be  reexamined.  One  result  may  he  a 
reduction  In  the  level  of  testing  and  monitoring,  if  that  Is  possible  without 
cuuproffllslng  the  environmental  mandate  of  the  CWA  and  applicable  State  author¬ 
ities.  However,  only  the  disposal  site  location  and/or  site  management 
Condition  are  presently  viewed  by  the  PSDDA  agencies  as  the  key  alternatives 
for  purposes  of  NEPA/SEPA  compliance.  Any  change  to  these  elements  of  the 
Lictaageracni  plan  lias  ttie  potential  for  significant  t-ffects  on  the  environment 
and  otay  require  preparation  of  a  supplemental  EIS  to  this  document,  should 
future  cnanges  be  proposed.  The  other  elements  of  the  management  plan,  e.p., 
dredged  material  evaluation  procedures,  environmental  monitoring,  etc.,  are 
solely  intended  to  be  tiie  means  by  which  the  site  management  coinlitioii  is 
controlled.  Accordingly,  any  changes  to  these  other  elements  are  not 
anticipated  tr  require  preparation  of  a  supplemental  EIS. 

Areas  of  Controversy  and  Unresolved  Issues  Public  controversy  concerning 
disposal  site  locations  and  lack  of  consistent  site  i,..'’n.igement  among  regicTi.il 
regulatory  agencies  was  instrumental  in  Initiating  PSDDA.  The  PSDDA  study 
icsolvrj  sltltig  concerns  by  coiuiucti'ig  an  intensive  rilsiosal  site  se’octlon 
process  with  disposal  activities  relocated  to  more  suitable  areas.  The  study 
iddre..sed  site  uanagci’enl  concerns  by  tleveloplng  site-specific  ii’anage;„(  nt 
plans,  Including  a  biological  effects  condition  for  each  of  the  Phase  I  sites 

I  .etc  ail  nvi  known  Ufiroftolved  issues  concerning  tin-  s'tes  a  ui 

site  management  condition. 

I  it  ion.ili  L  p  to  i.nvl  ronpinta  1  Protection  Statutes  and  Otiier  IinviraiiirienL.il 
Requirements.  The  selected  disposal  sites,  along  with  the  chosen  site 
manageuient  condition,  fully  comply  with  pertinent  Federal,  State,  and  local 
environmental  statutes  and  requirements.  Table  5  summarizes  and  documents 
ttiis  compliance. 

Study  Docuiients.  'llie  primary  tSDDA  study  documents  include  a  report  contain¬ 
ing  the  management  plan,  tiiree  technical  appendixes  whlcti  provide  detailed 
i nl oruiar ion  in  support  of  tin-  plan  -ind  this  FtlS  coverlntj  the  aliennitlvi; 
disposal  sites  and  site  management  conditions  considered  for  the  Phase  I  area 


o  Management  Plan  Report  (MPR)  ~  Unconflned  Open-Water  Disposal  of 
Dredged  Material  Phase  1  (Central  Puget  Sound).  This  document  describes  the 
study  authorities,  background,  goal,  objectives  and  planning  process  which 
resulted  in  the  PSDDA  management  plan.  The  plan  Is  presented  with  expanded 
coverage  given  to  major  program  elements.  Also  Included  Is  a  discussion  on 
the  Implementation  of  the  management  plan. 

o  Disposal  Site  Selection  Technical  Appendix  (DSSTA).  A  detailed 
description  ot  the  dlsposai  site  selection  process  for  future  dredged  material 
disposal  Is  provided  along  with  Information  on  the  existing  disposal  site  and 
alternative  sites  considered. 

o  Evaluation  Procedures  Technical  Appendix  (EPTA).  This  appendix  covers 
the  dredged  material  sampling,  testing,  and  disposal  guidelines  developed  by 
the  PSDDA  process. 

o  Management  Plans  Technical  Appendix  (MPTA).  Dredging  and  dredged 
material  disposal  permit  compliance  inspection  requirements,  environmental 
monitoring  of  disposal  sites,  and  other  site  management  activities  are 
addressed  here. 

o  Final  Environmental  Impact  Statement  (NEPA/SEPA)  -  Unconflned 
Open-Water  Disposal  Sites  for  Dredged  Material,  Phase  1  (Central  Puget 
Sound) . This  document  presents  and  evaluates  the  selected  Phase  1  area 
unconflned,  open-water  disposal  sites  and  alternative  sites  considered.  Also 
presented  and  evaluated  for  site  management  are  the  selected  and  alternative 
biological  effects  conditions.  Comments  received  on  the  Phase  I  draft  EIS  and 
other  supporting  draft  documents  during  the  45-day8  of  formal  public  review 
(January  15  to  March  1,  1988)  are  presented  in  exhibit  C  of  the  FEIS,  together 
with  responses  by  the  PSDDA  agencies. 
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J^/Permits  required  for  future  individual  dredging  projects. 
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SECTION  1.  PURPOSE  AND  NEED  FOR  ACTION 


l.Ol  General .  This  final  environmental  Impact  statement  (FEIS)  presents  the 
alternatives  considered  in  Identifying  the  public  multiuser  confined,  open- 
water  sites  selected  for  the  disposal  of  dredged  material  In  the  Phase  I  area 
of  the  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  study.  This  study  is 
being  conducted  by  the  U.S.  Army  Corps  of  Engineers,  Seattle  District  (Corps); 
the  Environmental  Protection  Agency,  Region  X  (EPA);  and  Washington  Depart¬ 
ments  of  Natural  Resources  (DNR)  and  Ecology  (Ecology). 

The  recognized  need  for  dredging  and  dredged  material  disposal  In  Puget  Sound 
and  the  following  conditions  led  to  the  PSDDA  study: 

o  Two  of  the  three  existing  central  Puget  Sound  disposal  sites  were 
closed  when  the  study  began  due  in  part  to  public  concerns  over  site  manage¬ 
ment.  While  one  of  the  sites  reopened  for  1  year  It  closed  again  in  June  1987. 
All  three  of  the  sites  are  now  closed  due  to  the  expiration  of  the  local 
shoreline  permits  issued  to  DNR  for  these  sites. 

o  There  were  agency  and  public  concerns  with  regard  to  proper  disposal 
site  locations.  Objections  were  raised  about  the  proximity  of  the  existing 
Port  Gardner  and  Fourmlle  Rock  disposal  sites  to  residential  and  public 
recreations  use  areas. 

o  The  lack  of  fully  consistent  evaluation  procedures,  or  specific 
objective  decision  criteria  led.  In  part,  to  the  establishment  of  interim 
disposal  criteria  by  EPA  and  Ecology  for  the  Fourmlle  Rock  disposal  site  in 
Seattle’s  Elliott  Bay  in  1984  and  the  Port  Gardner  site  near  Everett  In  1985. 
The  Fourmlle  Rock  Interim  Criteria  (FRIC)  became  a  condition  of  the  local 
shoreline  permit  Issued  by  the  city  of  Seattle  to  DNR,  and  the  Port  Gardner 
Interim  criteria  a  condition  of  the  city  of  Everett  permit  for  the  existing 
Port  Gardner  site.  Subsequently,  in  1985,  Ecology  developed  the  Puget  Sound 
Interim  Criteria  (PSIC)  to  ensure  that  the  other  Puget  Sound  disposal  sites 
remained  permitted  by  local  authorities.  These  criteria  have  been  used  as 
interim  criteria  pending  development  of  regional  Sound-wide  guidelines  for 
dredged  material  d ' sposal. 

o  There  were  no  disposal  site  management  plans  nor  overall  disposal  site 
management  policy,  either  Federal  or  State.  Few  permit  compliance  inspections 
had  been  performed  and  no  environmental  monitoring  conducted  of  site  condi¬ 
tions  due  to  Inadequate  funding.  The  lack  of  monitoring  contributed  to  public 
concerns  about  the  discharge  of  dredged  materials.  Without  monitoring  data  it 
was  impossible  to  fully  assess  disposal  effects. 

In  August  1984,  the  Regional  Administrator  for  EPA  asked  the  Corps  to  lead  a 
Sound-wide  study  on  dredged  material  disposal  that  would  produce  a  program¬ 
matic  EIS .  The  request  was  supported  by  the  Washington  State  Governor,  mem¬ 
bers  of  the  State  Congressional  Delegation,  the  Director  of  Ecology,  the 
Conriissioner  of  Public  Lands  for  DNR,  and  many  others,  including  the  Puget 


Sound  Water  Quality  Authority  (PSWQA),  by  letters  and  personal  contacts.  In 
December  1985,  the  Corps,  EPA,  Ecology,  and  DNR  began  a  period  of  Intensive 
technical  discussions  to  develop  a  joint  study  plan.  The  culmination  of  these 
efforts  was  the  PSDDA  Plan  of  Study,  agreed  to  by  the  agencies  In  March  1985, 
tdiich  established  the  basis  for  the  cooperative  effort.  The  PSDDA  study  was 
initiated  -tn  April  1985. 

This  FEIS  details  the  alternatives  for,  and  environmental  consequences  of,  the 
disposal  of  acceptable  dredged  material  at  PSDDA-identlfied ,  unconflned,  open- 
water  sites  in  central  Puget  Sound  pursuant  to  the  National  and  State  Environ¬ 
mental  Policy  Acts  (NEPA  and  SEPA,  respectively).  The  FEIS  presents  the 
results  of  studies  for  the  Phase  I  area  of  PSDDA.  This  area  encomptasses  the 
central  basin  of  Puget  Sound,  which  Includes  the  major  urban  embayments  of 
Seattle,  Ihcoma,  and  Everett.  The  Phase  II  area  (the  balance  of  the  Puget 
Sound  region)  will  be  the  subject  of  a  separate  environmental  impact  statement 
(EIS). 

The  PSDDA  FEIS  does  not  address  the  dredging  and  disf>osal  aspects  of  specific 
projects  or  disposal  options  In  detail,  other  than  unconflned,  open-water 
disposal.  These  will  be  assessed  In  project  documents  prepared  by  each 
dredger. 

The  reader  Is  referred  to  the  Management  Plan  Report  (MPR),  accompanying  this 
FEIS,  for  a  full  discussion  of  the  Phase  I  area  dredged  material  management 
plan.  The  MPR  Identifies  the  selected  unconflned,  open-water  disposal  sites, 
evaluation  procedures  for  dredged  material  that  will  be  analyzed  for  disposal 
at  these  sites,  and  site  management  considerations  including  environmental 
monitoring. 

1.02  Issues  and  Concerns. 

a«  Dredging  and  Disposal  In  Puget  Sound.  Throughout  the  2,500  square 
miles  of  \mter  area  in  Puget  Sound,  there  are  34  port  districts  serving  the 
region,  54  miles  of  Federal  navigation  channels,  52  miles  of  port  terminal 
ship  berths  along  these  channels,  and  more  than  200  small  boat  harbors  that 
must  be  periodically  dredged  to  maintain  the  commercial  and  recreational 
services  provided  by  these  facilities.  The  Federal  navigation  channels  occupy 
about  1.5  square  miles  (0.06  percent  of  Sound's  water  surface),  though  only 
about  0.02  square  miles  (0.0008  percent  of  the  Sound)  are  dredged  annually. 

Dredging  and  disposal  of  dredged  material  has  been  a  common  and  longstanding 
practice  In  Puget  Sound  waters,  typically  associated  with  the  development  of 
waterborne  commerce  and  recreational  boating.  In  addition  to  new  port  and 
harbor  construction,  maintenance  dredging  to  ensure  safe  water  depths  in 
existing  shipping  channels  and  dock  areas  produces  large  volumes  of  dredged 
material.  Historically,  much  of  this  material  was  deposited  along  the  shore¬ 
line  to  produce  new  la^d.  However,  a  significant  portion  is  increasingly 
being  placed  in  the  Sound  due  to  the  limited  availability  and  high  costs  of 
acceptable  land  or  nearshore  disposal  sites. 
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The  trend  toward  Increased  open-water  disposal  of  dredged  materials  can  be 
seen  In  volume  statistics  for  Corps'  projects  In  the  15  years  between  1970  and 
1985.  Only  26  percent  of  the  Corps'  dredged  material  went  to  open-water  sites 
In  the  1970' 8,  as  most  of  the  material  could  be  more  economically  placed  In 
upland  or  nearshore  disposal  areas  located  near  the  dredging  projects.  Very 
little  of  the  material  was  considered  unacceptable  for  unconflned,  open-water 
disposal.  Since  1980,  over  double  this  percentage  (56  percent)  has  been  going 
to  open-water  sites  because  less  economical  alternatives  have  not  been  avail¬ 
able.  This  trend  Is  expected  to  continue  in  the  future  as  land  and  shore  dis¬ 
posal  areas  become  more  scarce  due  to  environmental  and  human  use  conflicts, 
or  prohibitively  expensive  due  to  transport  distance  and  design  requirements. 

Projections  for  the  next  15  years  Indicate  that  more  dredging  activity  will 
occur  in  central  Puget  Sound  than  during  the  past  15  years.  The  forecasted 
total  volume  to  be  dredged  between  1985  and  2000  Is  22,697,000  cubic  yards,  or 
about  35  percent  more  than  the  total  dredged  during  the  previous  15  years. 

Both  Federal  projects  and  permit  applications  point  toward  a  continued  and 
Increasing  demand  for  unconflned,  open-water  disposal  sites. 

b.  Problem  Sediments  and  Public  Concerns.  The  location  of  existing 
disposal  sites  and  the  acceptability  of  dredged  material  discharged  at  these 
sites  has  been  questioned  by  scientists,  local  governments,  citizens,  and 
resource  agencies. 

Measurable  levels  of  some  chemicals  of  concern  are  found  in  all  Puget  Sound 
sediments;  however,  relatively  high  cojcent rat Ions  of  potentially  harmful 
chemicals  have  been  noted  In  urban  and  Industrialized  waterways  where  tumors 
and  other  biological  abnormalities  are  found  with  a  greater  than  normal 
frequency  In  certain  fish  and  shellfish.  Recent  data  Indicate  that  chemicals, 
which  enter  the  Sound  from  a  variety  of  point  and  nonpoint  sources,  bind  to 
particles  and  settle  to  the  bottom.  Ihls  has  caused  the  public  and  the 
agencies  to  be  concerned  about  potential  Impacts  associated  with  the  disposal 
of  sediments  dredged  from  these  waterways.  Several  Federal  and  State  agency 
programs  have  recently  targeted  the  reduction  of  chemical  discharges  into  the 
Sound.  Over  the  longer  term,  these  programs  are  expected  to  result  in 
Improved  conditions  in  the  waterway  sediments. 

While  many  of  the  effects  of  dredged  material  disposal  have  been  studied  and 
are  well  understood  (Saucier,  et  al.,  1980),  Information  to  address  the 
long-term  consequences  (chronic  effects)  of  contaminated  sediments  has  been 
less  intensive.  As  a  result,  public  pressure  has  been  exerted  to  severely 
restrict  or  prohibit  dredged  material  disposal  in  Puget  Sound,  even  leading  to 
closures  of  key  open-water  disposal  sites  near  the  major  dredging  areas  of 
Seattle  and  Everett.  Such  closures  have  delayed  maintenance  dredging  of 
shipping  harbors  and  channels  and  increased  the  cost  of  harbor  Improvement 
projects.  Consequently,  disposal  of  dredged  sediments  removed  from  waterways 
for  channel  maintenance  or  for  new  port  construction  has  become  a  major 
management  problem. 
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PSDDA  has  addressed  this  problem  by  Identifying  new  sites  based  on  detailed 
site  Identification  studies,  and  by  specifying  a  limiting  biological  effects 
condition  for  use  in  site  management. 

c.  Regulatory  Consistency  and  Predictability.  Not  all  dredged  materials 
contain  the  same  concentrations  of  chemicals,  or  even  the  same  chemicals, 
large  volumes  of  dredged  sediments  in  Puget  Sound  have  acceptable  chemical 
levels,  and  are  suitable  for  open-water  disposal.  In  addition,  the  availa¬ 
bility  of  the  sediment  chemicals  for  uptake  by  aquatic  organisms  (bloavaila- 
blllty)  varies  between  different  sediments.  Thus,  the  responses  to  handling 
dredged  materials  must  be  on  a  somewhat  case~by-case  basis.  However,  con¬ 
sistency  among  the  various  regulatory  agencies  overseeing  dredged  material 
disposal  and  a  predictability  in  permitting  and  administration  of  sites  is 
needed  in  order  to  meet  environmental  goals  as  cost-effectively  as  possible. 
Predictability  and  consistency  are  also  Important  to  the  private  sector  wliere 
Investment  risk  assessment  is  often  critical,  and  the  governmental  approval 
process  is  viewed  with  concern. 

Though  the  PSIC  are  recognized  as  a  useful  interim  solution,  a  number  of  con¬ 
cerns  have  been  expressed  over  use  of  the  criteria.  By  basing  the  interim 
criteria  only  on  comparison  to  reference,  the  potential  for  sediment  chemicals 
to  cause  adverse  effects  to  biological  resources  has  not  been  directly  con¬ 
sidered.  As  a  result,  when  a  relatively  pristine  area  is  used  as  a  reference 
the  criteria  overly  restrict  dredged  material  disposal  and  result  in  unneces¬ 
sary  costs.  When  previously  used  disposal  sites  arc  taken  as  the  reference 
areas  there  is  concern  that  an  existing  adverse  situation  might  be  allowed  to 
persist. 

1.03  Goal  and  Objectives.  The  goal  of  PSDDA  is  to  provide  publicly  accepta¬ 
ble  guidelines  governing  environmentally  safe,  unconflned  open-water  disposal 
of  dredged  material  in  Puget  Sound,  improving  consistency  and  predictability 
in  Che  site  management  process.  Public  acceptability  includes  consideration 
of  a  wide  rrnge  of  factors.  Among  these  are  scientifically  sound  procedures 
and  practicability,  which  includes  coat  effectiveness,  and  tlie  extent  and 
permanence  of  beneficial  and/or  detrimental  effects.  This  r-oal  Is  in  con¬ 
sonance  with  Section  404  of  the  Federal  Clean  Water  Act  (OVA)  and  the  Section 
404(b)(1)  (Xiidelines  (40  CFR  Part  230),  whose  purpose  is  to  restore  and  main¬ 
tain  the  chemical,  physical,  and  biological  integrity  of  waters  of  the  United 
States  through  the  control  of  discharges  of  dredged  or  fill  naterlal. 

The  major  study  Issues  addressed  In  the  KKIS  are: 

o  the  identification  of  acceptable  unconflned,  open-water  disposal  sites 

and 


o  the  determination  of  a  limiting  biological  effects  condition  for 
disposal  site  management. 

1.04  Relation  of  Study  to  Federal  and  State  Authorities.  The  specific 
authorities  by  which  the  Corps,  EPA,  DNR,  and  Ecology  are  participating  in  the 
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FSOOA  study  and  which  will  govern  their  actions  during  implementation  of  the 
management  plan  are  briefly  described  here.  A  more  detailed  discussion  is 
contained  in  the  HPR. 

a*  Federal  Authorities.  The  Corps  regulatory  authority  over  waters  of 
the  United  States  Includes  disposal  of  dredged  materials  in  navigable  waters 
such  as  Puget  Sound.  The  Corps  authority  to  issue  or  deny  permit  applications 
stems  from  Section  404  of  the  CWA  (Public  Law  92-500,  as  amended).  Section 
404  authorizes  the  Secretary  of  the  Army,  acting  through  the  Corps,  to  issue 
permits  for  the  discharge  of  dredged  or  fill  material  into  waters  of  the 
United  States.  These  permits  specify  disposal  sites  for  dredged  material 
determined  to  be  suitable  for  discharge  into  waters  of  the  United  States  in 
accordance  with  the  Section  404(b)(1)  Guidelines  (discussed  below).  Section 
404(b)(2)  allows  the  Corps  to  issue  permits  otherwise  prohibited  by  the  Guide¬ 
lines,  based  on  consideration  of  the  economics  of  anchorage  and  navigation. 

The  public  Interest  review  process  used  by  the  Corps  provides  for  considera¬ 
tion  of  a  number  of  factors  in  permit  and  project  decisions.  Permit  decisions 
will  be  based  on  an  evaluation  of  probable  Impacts,  including  cumulative 
impacts,  of  the  proposed  activity  and  its  intended  use  on  the  public  interest 
(33  CFR  320.4).  Via  this  weighing  and  balancing  process,  a  permit  decision  is 
influenced  by  broad  considerations.  For  activities  involving  404  discharges, 
a  permit  will  be  denied  if  the  discharge  that  would  be  authorized  by  such  a 
permit  would  not  comply  with  the  404(b)(1)  Guidelines  (subject  to  the 
404(b)(2)  exception). 

EpA,  In  conjunction  with  the  Corps,  develops  guidelines  for  the  specification 
and  use  of  disposal  sites  under  Section  404(b)(1)  of  the  CWA.  EPA  is  author¬ 
ized  by  Secton  404(c),  after  notice  and  opportunity  for  public  hearings,  to 
prohibit  or  restrict  the  use  of  a  disposal  site  whenever  It  determines  that 
the  discharge  of  such  materials  will  have  "unacceptable  adverse  Impact’s"  on 
municipal  water  supplies,  shellfish  beds  and  fishery  areas,  wildlife,  or 
recreational  areas.  Further,  the  State  of  Washington  is  authorized  by 
Section  401  of  the  CWA  to  make  determinations  regarding  a  water  quality 
certification  prior  to  Issuance  of  a  Federal  permit  for,  or  conduct  of  a 
Federal  project  involving,  dredged  material  disposal  in  waters  of  the  United 
States. 

The  overall  guidelines  for  specification  of  disposal  sites  for  dredged  mate¬ 
rial  are  the  Section  404(b)(1)  Guidelines  (40  CFR  Part  230).  These  guidelines 
require  consideration  of  numerous  factors  prior  to  allowing  disposal  of 
dredged  material  In  waters  of  the  United  States.  Subpart  G  of  the  Section 
4U4(b)(l)  Guidelines  provides  guidance  for  evaluation  and  testing  of  dredged 
material  to  be  disposed  into  waters  of  the  United  States.  Per  the  Guidelines, 
specific  evaluation  procedures  are  furnished  by  the  Corps  and  EPA  as  "Interim 
guidance"  (40  CFR  230.61).  In  1980,  EPA,  in  conjunction  with  the  Corps 
published  final  Guidelines  for  tiie  specification  of  disposal  sites  for  dredged 
or  fill  material.  These  specify  that  the  disposal  of  dredged  material  must 
not  result  in  an  "unacceptable  adverse  impact"  to  aquatic  ecosystems.  Simul¬ 
taneously,  proposed  rules  for  testing  requirements  were  published.  Although 
final  rulemaking  has  not  take'’  place,  the  testing  requirements  and  procedures 
have  been  implemented  by  the  Corps  as  a  matter  of  policy. 
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Advance  identification  of  the  PSDDA  disposal  sites  was  accomplished  concurrent 
with  public  review  of  the  Phase  1  draft  documents  by  EPA  and  the  Corps  under 
subpart  1  of  the  Section  404(b)(1)  Guidelines  (40  CFR  230.80).  Under  this 
action  a  determination  was  made  of  the  suitability  of  the  selected  Phase  I 
disposal  sites  for  future  disposal  of  dredged  material.  This  FEIS  contains 
the  notice  of  final  determination  of  suitability  (see  exhibit  B). 

The  National  Ehvlronmental  Policy  Act  (NEPA)  requires  all  Federal  agencies  to 
assess  the  environmental  impacts  of  major  Federal  actions  significantly 
affecting  the  quality  of  the  human  environment  and  to  consider  all  reasonable 
alternatives  (see  paragraph  1.04.3  below).  The  Coastal  Zone  Management  Act 
(CZMA)  (Public  Law  92-583)  requires  that  Federal  projects  be  consistent  to  the 
maximum  extent  practicable,  with  the  State's  coastal  zone  management  program 
(CZMP).  For  non-Federal  projects,  consistency  requirements  are  more  rigorous. 

b.  State  Authorities.  Congress  granted  to  the  states  the  responsibility 
for  certifying  under  Section  401  of  the  CWA  that  a  proposed  discharge,  result¬ 
ing  from  a  project  described  in  a  Corps  public  notice  issued  under  Section  404 
of  the  CWA,  will  comply  with  all  applicable  provisions  of  State  and  Federal 
water  quality  laws.  Ecology  has  Interpreted  these  laws  to  Include  sediment 
quality  as  an  aspect  of  water  quality.  This  certification  is  required  from 
any  applicant  for  a  Federal  permit  (or  Federal  project)  to  conduct  any  activity 
which  may  result  in  any  discharge  into  State  waters.  Compliance  with  Section 
401  also  ensures  that  any  such  discharge  will  comply  with  the  applicable  pro¬ 
visions  of  Sections  301,  302,  303,  306,  and  307  of  the  CWA.  In  particular. 
Section  303  allows  states  to  establish  water  quality  standards  and  provides 
that  discharges  meet  these  standards. 

Ecology  also  establishes  guidelines  for  State  and  local  administration  of  the 
Washington  Shoreline  Management  Act  (SMA)  (RCW  90.58).  Ecology  ensures  that 
permits  Issued  by  local  governments  are  consistent  with  the  Intent  of  the  act. 

DNR  is  the  State  proprietary  land  agency  that  manages  State-owned  tidelands 
and  bottom  lands  of  Puget  Sound,  including  the  disposal  sites.  DWi  designates 
unconfined,  open-water  disposal  sites,  secures  local  shoreline  permits  for 
site  use,  issues  site  permits  to  dredgers  (other  than  the  Corps),  and  manages 
site  use.  UJffi  site  designation  has  been  historically  accomplished  by  an 
interagency  siting  committee.  The  Corps  participates  on  this  committee  and 
utilizes  the  State-designated  sites  for  Federal  dredging  projects. 

c.  Implementation  of  the  PSDDA  Evaluation  Procedures.  Responsibilities 
of  each  of  the  PSDDA  regulatory  agencies  under  Section  404  or  Section  401  of 
the  CWA  v/ill  be  accomplished  in  accordance  with  each  agency's  a  .thoritles  and 
policies.  The  PSDDA  dredged  material  evaluation  procedures,  described  in  the 
MPR  and  the  Evaluation  Procedures  Technical  Appendix  (EPTA),  will  be  applied 
by  each  regulatory  agency  consistent  with  these  authorities  and  policies.  The 
procedures  provide  the  basis  for  an  overall  approach  which  can  meet  the  case- 
by-case  requirements  of  both  Section  404  and  Section  401.  Most  elements  of 
the  PSDDA  procedures  are  common  to  both  authorities.  However,  some  elements 
are  unique  to  either  Section  404  or  Section  401  requirements.  Those  seeking 


1-6 


approval  for  unconflned,  open-water  disposal  will  need  to  meet  both  require- 
nents,  l.e.t  undertake  the  full  suite  of  PSDDA  tests,  as  each  agency  deter¬ 
mines  is  applicable. 

The  Corps  requirements  for  the  evaluation  of  dredged  material  proposed  for 
unconflned  disposal  is  Puget  Sound  waters,  as  specified  in  Subpart  G  of  the 
Section  404(b)(1)  Guidelines,  will  be  met  primarily  by  the  Section  404  com¬ 
ponents  of  the  PSDDA  evaluation  procedures.  The  Section  404  component  of  the 
PSDDA  procedures  are,  and  will  be,  applied  consistent  with  the  national  Corps 
procedures.  The  Corps  will  address  other  aspects  of  the  Section  404(b)(1) 
compliance,  such  as  Impacts  on  navigation  and  national  commerce  and  avoidance 
and  minimization  of  Impacts,  Including  mitigation  of  unavoidable  impacts  and 
alternatives  analysis  on  a  case-by-case  basis.  Required  national  Corps 
procedures  for  Implementation  are  reflected  in  51  FR  19694  dated  May  30,  1986 
for  Corps  projects  and  33  CFR  320-330  for  the  Corps  regulatory  program. 

The  EPA  will  rely  on  the  PSDDA  evaluation  procedures  as  the  basis  for  prevent¬ 
ing  sediment  degradation  of  the  aquatic  environment,  as  required  by  Section 
404(b)(1)  Guidelines.  These  procedures  represent  the  testing  approaches  and 
procedures,  allowed  under  the  guidelines,  which  EPA  would  require  during  the 
evaluation  of  dredged  material.  Other  aspects  of  the  Section  404(b)(1)  com¬ 
pliance,  such  as  avoidance  and  minimization  of  impacts,  including  mitigation 
of  unavoidable  Impacts,  will  also  be  addressed  by  EPA,  during  comprehensive 
reviews,  on  a  case-by^ase  basis. 

Ecology  will  apply  the  appropriate  PSDDA  evaluation  procedures  in  assessing 
applications  for  Section  401  Water  Quality  Cerltlflcatlon.  Initially,  the 
procedures  will  be  treated  as  guidelines.  However,  the  PSDDA  evaluation  pro¬ 
cedures  may  later  be  adopted  as  a  State  regulation,  depending  on  actions  that 
might  be  taken  by  the  Puget  Sound  Water  Quality  Authority  in  their  adoption  of 
the  proposed  PSDDA  management  plan  as  a  feature  of  the  PSWQA  Water  Quality 
Management  Plan. 

The  State  Ehvlronmental  Policy  Act  (SEPA)  (RCW  43.21c)  requires  consideration 
of  environmental  Impacts  in  taking  ’’actions”  as  defined  by  the  regulations. 
Adoption  of  the  PSDDA  program  is  considered  to  be  a  nonproject  action  and  is 
subject  to  SEPA  (see  paragraph  1.04.c  below). 

d.  NEPA  and  SEPA  Requirements.  Both  NEPA  and  SEPA  call  for  the  integra¬ 
tion  of  environmental  considerations  Into  the  planning  process  concurrent  with 
the  evaluation  of  economic,  social,  and  technological  aspects  of  a  proposal  or 
plan.  The  procedural  requirements  of  these  laws  specify  the  documentation  and 
disclosure  of  this  Integrated  assessment  when  recommending  or  proposing  an 
agency  action  (unless  such  action  is  of  minor  consequence  to  the  environment 
and  is  categorically  excluded  from  this  assessment).  The  extent  of  the  docu¬ 
mentation  is  dependent  on  the  degree  of  potential  adverse  environmental 
effects  resulting  from  the  proposal.  Per  NEPA,  an  EIS  is  required  ”in  every 
recommendation  or  report  on  proposals  for  legislation  and  other  major  Federal 
actions  significantly  affecting  the  quality  of  the  human  environment”  (40  CFR 
1502.3).  The  term  "significantly”  requires  consideration  of  both  ’’context” 
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(affected  region,  affected  interests,  and  locality)  and  "Intensity"  (depreo, 
controversy,  persistence,  geographic  extent,  etc.,  of  effects)  (40  CFR 
1598.27).  ElS’s  may  be  needed  for  specific  project  proposals,  or  nay  be 
prepared  for  broad  Federal  actions  (such  as  the  adoption  of  programs  that 
affect  larger  geographic  areas  (l.e.,  a  large  water  body  such  as  Puget  Sound), 
or  that  genetically  involve  many  similar  actions  (40  CFR  1502.4)).  The  SEPA 
requirements  are  very  similar  to  those  of  NEPA.  Pursuant  to  SEPA,  an  EIS  is 
required  once  a  responsible  official  has  determined  that  a  proposal  may  have 
"probable  significant  adverse  environmental  impact"  (WAC  197-11-360).  How¬ 
ever,  EIS's  may  be  prepared  for  other  purposes,  as  was  done  In  the  case  of 
PSUUA. 

NLPA  includes  "planning  to  avoid  and  minimize  adverse  effects"  as  one  aspect 
of  "mitigation."  The  PSDDA  plan  avoids  and  minimizes  potential  adverse 
effects.  Consequently,  the  plan  elements  are,  in  part,  a  mitigation  feature 
of  dredged  material  management.  The  goal  of  environmental  protection  and  the 
objectives  of  the  CWA  have  been  met  by  the  plan.  Under  both  NEPA  and  SEPA, 
mitigation  that  reduces  the  probable  adverse  Impact  to  less  than  significant 
levels  can  be  a  basis  for  deciding  that  an  EIS  Is  not  warranted  (as  long  as 
the  mitigation  Is  an  integral  part  of  the  original  proposal),  though  NEPA 
rules  discourage  this  approach. 

llie  decision  to  prepare  an  EIS  as  part  of  the  PSDDA  study  was  not  based  on  an 
a  priori  determination  that  the  resulting  adverse  effects  would  be  "signifi¬ 
cant.  It  was  recognized  that  the  environmental  impacts  of  the  plan  will 
depend  on  where  disposal  sites  are  located  and  the  dredged  material  that  will 
be  discharged  at  those  sites.  Accordingly,  the  agencies  participating  in  the  » 

PSDDA  study  agreed  to  prepare  an  EIS  to  "encourage  and  facilitate  public 
Involvement  in  decisions  which  affect  the  quality  of  the  human  environment" 

(40  CFR  1500.2)  (emphasis  added).  The  March  1985  PSDDA  plan  of  study  notes 
that  the  EIS  will  provide  a  "a  formal  and  accepted  means  to  involve  the 
public"  and  "the  basis  for  subsequent  implementing  actions"  by  the  PSDDA 
agencies. 

1.05  kelationship  to  Other  Documents.  The  PSDDA  Phase  I  FEiS  provides  an 
assessment  of  probable  Impacts  resulting  from  the  selected  alternatives.  The 
FLIS  systematically  presents  alternative  unconfined,  open-water  siting  options 
and  alternative  disposal  site  management  conditions.  Options  not  deemed  feas¬ 
ible  or  environmentally  appropriate  are  identified  and  then  dropped  from  final 
consideration.  Information  used  in  the  selection  of  unconflned,  open-water 
disposal  sites,  and  the  biological  effects  condition  for  site  management  is 
displayed. 

Only  the  disposal  site  location  and/or  site  management  condition  are  viewed  as 
the  key  alternatives  for  purposes  of  NEPA/SEPA  compliance.  Any  change  to 
these  elements  of  the  management  plan  has  the  potential  for  significant 
effects  on  the  environment  and  may  require  preparation  of  a  supplemental  EIS, 
siiouid  future  clianges  be  proposed.  The  other  elements  of  the  management  plan, 
e.g.,  dredged  material  evaluation  procedures,  environmental  monitoring,  etc., 
are  solely  intended  to  be  the  raeans  by  which  the  site  management  condition  is 
controlled.  Accordingly,  any  changes  to  these  other  elements  are  not  antici¬ 
pated  to  require  preparation  of  a  .supplemental  EIS. 
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Other  PSDDA  documents  vdiich  support  this  FEIS  Include  a  report  containing  the 
management  plan  and  three  technical  appendixes  which  provide  detailed  informa¬ 
tion  in  support  of  the  plan.  These  documents  are  further  described  below: 


o  Management  Plan  Report  (MPR)  -  Un confined,  Open-Water  Disposal  of 
Dredged  Material ,  Phase  I  ( Central  Puget  Soimd ) .  Tills  document  describes  the 
study  authorities,  background,  goal,  objectives,  and  planning  process  which 
resulted  in  the  PSDDA  management  plan.  The  plan  is  presented  with  expanded 
coverage  given  to  major  program  elements.  Also  included  is  a  discussion  on 
the  implementation  of  the  management  plan. 

o  Disposal  Site  Selection  Technical  Appendix  (DSSTA).  A  detailed 
description  of  the  disposal  site  identification  process  for  future  dredged 
material  disposal  is  provided  along  with  information  on  the  existing  disposal 
sites  and  alternative  sites  considered. 

o  Evaluation  Procedures  Technical  Appendix  (EPTA).  This  appendix  covers 
the  dredged  material  sampling,  testing,  and  disposal  guidelines  developed 
during  the  PSDDA  study. 

o  Management  Plans  Technical  Appendix  (MPTA).  Dredging  and  dredged 
material  disposal  permit  compliance  inspection  requirements,  environmental 
monitoring  of  disposal  sites,  and  other  site  management  activities  are 
addressed  here. 

PSDDA  Technical  Reports.  Bound  separately  and  referenced  in  the  above  docu¬ 
ments  are  many  technical  reports  prepared  through  the  PSDDA  study.  These 
reports  provide  the  details  of  the  scientific  analysis,  field  studies,  and 
public  Involvement  in  support  of  the  PSDDA  findings. 

Dredged  Material  Research  Program  (DMRP)  Reports.  The  PSDDA  study  has 
recognized  the  considerable  nationwide  research  which  has  been  accomplished 
since  the  early  1970' s  through  the  Corps’  Dredged  Material  Research  Program 
(DMRP).  This  program  has  assessed  the  environmental  effects  of  dredged  mate¬ 
rial  disposal  (Saucier  et  al.,  1980).  As  part  of  the  DMRP,  studies  were 
conducted  in  Elliott  Bay  and  elseidiere  in  Puget  Sound.  The  research  has  been 
used  by  the  Corps  in  making  decisions  on  dredged  material  disposal.  ]>IRP  has 
shown  that  most  dredged  material  nationwide  is  acceptable  for  open-water  dis¬ 
posal  and  can  have  many  potential  beneficial  uses,  including  fish  and  wildlife 
habitat  development.  Puget  Sound  examples  of  beneficial  uses  of  dredged 
material  include  Jetty  Island  at  Everett,  clam  habitat  development  at  Oak  Bay 
Canal,  and  a  beach  feed  erosion  control  at  Keystone  Harbor  on  Whidbey  Island. 
DMRP  reports  were  prepared  and  published  by  the  Corps  Waterways  Experiment 
Station  (WES)  located  in  Vicksburg,  Mississippi.  Research  and  development 
continues  on  all  aspects  of  dredged  material  disposal  through  the  Corps ' 
Environmental  Effects  of  Dredging  Programs,  administered  by  the  Corps'  WES 
(Btigler  et  al.,  1987). 


Puget  Sound  Water  Quality  Authority  (PSWQA)  1987  Water  Qiiallty  Management 
Plan.  A  final  Puget  Sound  Water  Quality  Management  Plan,  adopted  by  PSWQA  In 
December  1986,  proposes  various  actions  to  control  and  prevent  pollution 
Sound~wlde.  According  to  legislative  mandate,  the  plan  contains  recommenda¬ 
tions  addressing  a  variety  of  pollution  related  Issues  Including  nonpoint 
source  pollution  management,  industrial  pretreatment  of  toxic  wastes,  dredged 
material  disposal  management,  and  the  protection,  preservation,  and  restora¬ 
tion  of  wetlands,  wildlife  habitat,  and  shellfish  beds.  (For  detailed  infor¬ 
mation  about  comprehensive  pollution  control  efforts ,  see  the  1987  Puget  Sound 
Water  Quality  Management  Plan  (PSWQA,  January  1987)  and  the  Final  Ehvironmental 
Impact  Statement  and  Revised  Preferred  Plan  (PSQWA,  December  1986). 

PSDDA  is  acknowledged  by  PSWQA  as  the  appropriate  effort  for  dealing  with 
unconfined,  open-water  disposal  of  dredged  material.  The  PSDDA  Phase  I  plan 
may  be  incorporated  in  an  amended  PSWQA  water  quality  management  plan.  The 
evaluation  of  dredging  and  disposal  of  dredged  material  containing 
contaminated  sediments  has  been  addressed  in  the  Puget  Sound  Water  Quality 
Management  Plan.  The  PSWQA  plan  calls  for  Ecology  to  "develop  and  adopt  by 
regulation,  criteria  for  identifying  and  designating  sediments  that  have 
observable  acute  or  chronic  adverse  effects  on  biological  resources  or  pose  a 
significant  health  risk  to  humans.  Sediments  that  exceed  the  criteria  are 
defined  as  'sediments  having  adverse  effects.'”  However,  the  plan  notes  that 
"these  sediment  criteria  will  not  necessarily  be  directly  applied  to  decisions 
on  dredged  material  disposal  or  the  cleanup  of  contaminated  sediment  sites. 
PSDDA  is  expected  to  recommend  criteria  for  environmentally  safe  and  publicly 
acceptable  unconfined  aquatic  disposal  of  dredged  material  that  allow  some 
material  with  adverse  effects  to  be  disposed  of  in  open  water.” 

PSDDA  Phase  II  EIS.  A  separate  EIS  will  be  prepared  for  the  Phase  II  study 
area.  The  disposal  site  selection  process  may  differ  somewhat  from  that  used 
in  Phase  I  because  of  different  environmental  conditions.  However,  the 
general  approach  to  site  identification  studies  and  assessment  of  alternative 
site  management  conditions  used  for  Phase  I  have  been  applied  to  Phase  II. 
Public  review  of  the  Phase  II  DEIS  is  currently  expected  to  begin  during  the 
winter  of  1988. 

1.06  Study  Coordination/ Public  Involvements.  Extensive  coordination  occurred 
during  the  course  of  the  PSDDA  Phase  I  study  and  many  opportunities  were  pro¬ 
vided  for  public  Involvement.  This  is  fully  described  in  section  6.  Exhibit 
C  contains  the  comments  received  on  the  Phase  I  draft  EIS  and  other  supporting 
draft  documents  during  the  45-day  formal  public  review  (January  15  to  March  1, 
1988),  together  with  responses  by  the  PSDDA  agencies. 
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SECTION  2.  ALTERNATIVES 


2.01  Introduction.  The  alternatives  adddressed  In  this  FEIS  were  formulated 
to  meet  the  site  Identification  and  management  objectives  of  the  PSDDA  study. 
The  environmental  consequences  are  primarily  associated  with  the  location  of 
the  disposal  sites  and  the  definition  of  limiting  disposal  site  biological 
effects  conditions  that  would  be  used  for  management.  In  defining  alternative 
site  management  conditions,  varying  degrees  of  adverse  biological  effects  that 
might  occur  at  the  sites  were  addressed.  Consequently,  the  final  action 
alternatives  analyzed  result  from  combinations  of  the  different  site  locations 
and  consideration  of  different  biological  effects  site  management  conditions. 

Many  features  of  site  management  are  common  to  all  action  alternatives,  and 
Include  the  necessary  activities  for  proper  site  control  and  program  admini¬ 
stration  by  the  various  regulatory  agencies.  As  these  features  are  viewed 
primarily  as  implementing  or  management  activities,  supporting  the  disposal 
sites  and  site  management  conditions,  they  are  not  addressed  as  alternatives 
In  the  FEIS.  Also  these  supporting  elements  of  the  management  plan  do  not 
differ  greatly  among  sites  or  site  conditions.  Common  features  of  site 
management  that  are  directly  pertinent  to  the  environmental  consequences  of 
PSDDA  are  summarized  In  section  2.05. 


While  the  PSDDA  agencies  have  not  addressed  other  methods  of  dredged  material 
disposal  (l.e.,  uplands,  nearshore,  or  confined  aquatic)  as  specific  alterna¬ 
tives  in  the  FEIS,  these  other  methods  are  treated  on  a  generic  basis  and 
reflected  In  the  impact  analysis.  In  considering  what  material  is  acceptable 
for  unconflned,  open-water  disposal  at  the  newly  identified  sites,  no  attempt 
was  made  to  resolve  what  should  be  done  with  material  that  would  not  be  found 
acceptable  for  unconflned,  open-water  disposal.  There  were  several  reasons 
for  this.  First,  while  disposal  in  Puget  Sound  revox^^es  around  many  region¬ 
wide  and  statewide  Issues,  disposal  on  land  (especially  for  material  contain¬ 
ing  elevated  levels  of  chemicals  of  concern)  is  very  much  associated  with 
local  government  decisions  regarding  land  uses.  Second,  the  authorities  of 
the  various  agencies  involved  In  PSDDA  are  not  easily  applied  to  land.  And 
last,  the  State  of  Washington,  in  a  recently  initiated  study,  is  addressing 
confined  disposal  options  and  associated  testing  procedures,  building  on  the 
work  done  through  PSDDA. 


Hie  option  for  "pretreatment"  of  dredged  material  prior  to  disposal  at  uncon¬ 
flned,  open-water  sites  was  considered.  Pretreatment  consists  of  either 
separating  chemicals  of  concern  from  dredged  material,  immobilizing  these 
chemicals  In  dredged  material,  or  destroying  them  In  dredged  material  prior  to 
disposal.  Separation  may  be  accomplished  physically  or  chemically.  Because 
most  chemicals  of  concern  are  associated  with  the  fine-grained  sediments, 
physical  separation  of  the  fine  grained  from  the  coarse-grained  fraction  of 
the  material  will  generally  separate  out  the  chemicals.  However,  the 
technical  and  economic  feasibility  of  this  technique,  which  would  be  highly 
project-specific,  has  not  been  attempted  in  the  field.  Laboratory  research  Is 
underway  regarding  chemical  separation  with  various  solvents.  However,  this 
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technique  also  has  not  been  demonstrated  In  the  field.  Costs  for  all  separa¬ 
tion  techniques  are  substantial.  The  second  technique,  immobilization  of 
chemicals  of  concern  (more  specifically  called  solldificatlon/stabllizatlon 
techniques),  has  not  been  attempted  In  field-scale  projects  or  coupled  with 
unconflned,  open-water  disposal.  More  research  and  development  would  be 
needed  before  chemical  Immoblllatlon  becomes  feasible.  The  final  technique, 
destruction  of  chemicals  of  concern  via  incinerator  followed  by  residue 
disposal.  Is  very  costly  and  time  consuming,  and  is  not  currently  economically 
and  loglstlcally  feasible.  However,  there  may  be  some  instances  In  the  future 
vrfxere  Incineration  will  be  feasible  for  very  small  volumes  of  material  con¬ 
taining  high  concentrations  of  organic  compounds.  Consequently,  the  pretreat- 
raent  option  is  not  recommended  for  wide  application  in  Puget  Sound  due  to  a 
lack  of  field-scale  testing,  uncertain  costs,  and  the  unavailability  of 
equipment,  and  the  highly  project-specific  nature  of  the  chemical  pretreatment 
process . 

The  development  of  the  final  alternatives  considered  In  the  FEIS  is  displayed 
in  table  2.1.  The  matrix  outlines  the  systematic  process  used  to  define 
feasible  alternatives  that  meet  the  study  objectives.  It  also  serves  as  a  map 
of  the  analysis  provided  In  the  remainder  of  section  2,  as  references  to  the 
appropriate  paragraphs  are  provided  for  each  matrix  topic.  As  shown  in  the 
table,  the  final  alternatives  (combinations  of  specific  unconfined,  open-water 
disposal  sites  and  biological  effects  site  conditions)  are  individually 
addressed  in  sections  3  and  4  of  the  FEIS.  As  discussed  in  paragraph  2.04,c 
below,  the  site  management  condition  will  be  applicable  to  the  entire  Phase  I 
area,  thereby  assuring  consistency  In  dredged  material  management  for  central 
Puget  Sound.  To  emphasize  this  regional  perspective,  the  environmental 
consequences  of  the  Phase  I  preferred  site  condition  are  addressed  in  section 
5  of  the  FEIS. 

2.02  No  Action  Alternative.  The  regulations  established  for  implementation 
of  the  National  Environmental  Policy  Act  (NEPA)  and  the  State  of  Washington 
Ehvironmental  Policy  Act  (SEPA)  require  consideration  of  reasonable  alterna¬ 
tive  actions.  The  No  Action  alternative  is  mandatory  in  this  analysis. 

Because  PSDDA  Is  dealing  with  both  disposal  site  Identification  and  the  site 
biological  effects  condition  for  the  management  of  unconflned,  open-water 
sites,  the  No  Action  alternative  is  somewhat  more  complex  than  for  a  typical 
dredging  project.  As  discussed  in  the  following  paragraphs,  several  possible 
definitions  of  the  No  Action  alternative  were  considered.  These  Included  "no 
dredging,”  "continue  past  management  practices,”  and  "no  designation  of  public 
multiuser  unconflned  open-water  disposal  sites." 

a.  No  Dredging.  Under  this  possible  No  Action  alternative  the  problem  of 
disposing  of  dredged  material  would  be  handled  by  precluding  dredging  proj¬ 
ects.  With  "no  dredging,"  most  harbors  and  waterways  that  were  developed 
through  dredging  would  eventually  experience  shoaling  to  the  point  that  com¬ 
mercial  and  recreational  traffic  would  be  Impaired,  causing  severe  socioeco¬ 
nomic  hardships  to  both  the  private  and  public  sectors.  V/liile  potentially 
significant,  the  foregone  benefits  (for  new  projects)  and  economic  Impacts 
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DEVELOPMENT  OF  DEIS  M,TERHATIVES  AND  PHASE  1  AREA  SITE  MANAGEMENT  CONDITIONS 
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(for  maintenance  projects)  of  not  dredging  are  dependent  on  project-specific 
factors.  With  available  Information,  it  is  not  possible  to  quantify  the 
effects  of  discontinuing  dredging  in  the  Phase  1  area,  however,  the  potential 
loss  of  marine  commerce  and  other  related  economic  activities  could  result  in 
two  significant  impacts  -  social  disruption  from  loss  of  jobs  and  loss  of 
property  tax  revenue.  Dredging  of  existing  and  future  navigation  channels  and 
berths  is  essential  to  Puget  Sound  area  ports,  marinas,  and  other  marine 
activities.  Future  Phase  I  area  dredging  volumes  are  estimated  to  reach  about 
22.7  million  cubic  yards  (c.y.)  over  the  period  1^35-2000,  an  Increase  of 
nearly  35  percent  over  the  previous  13  years. 

The  "no  dredging”  alternative  is  not  considered  to  be  a  realistic  option  for 
central  Puget  Sound  as  it  does  not  serve  the  overall  public  interest  and 
therefore  is  not  considered  to  be  Implementable.  Accordingly,  this  alterna¬ 
tive  was  dropped  from  further  consideration  as  the  appropriate  No  Action 
alternative. 

b.  Continue  Past  Management  Practices.  Disposal  site  designation  In  the 
past  has  been  accomplished  by  DNR  in  accordance  with  established  regulations 
(IJAC  332-30-166),  and  with  the  approval  of  local  shoreline  jurisdictions  which 
grant  a  shoreline  permit  to  DNR.  DNR  has  designated  sites  near  each  of  the 
major  dredging  areas  in  the  Phase  I  area  (Comniencen.’pnt  Bay,  Elliott  Bay,  and 
Port  Gardner) . 

Until  iy84,  Puget  Sound  dredged  material  sampling,  testing,  and  test  inter¬ 
pretation  requirements  were  established  on  a  project  by  project  basis.  EPA 
and  the  Corps,  in  cooperation  with  Ecology,  assessed  non-Corps  dredging 
projects.  The  Corps  conducted  the  evaluations  for  federally  authorized  Corps 
navigation  projects.  (For  the  purposes  of  this  EIS,  federally  authorized 
navigation  projects  include  Corps  projects  authorized  under  various  River  and 
Harbor  Acts  as  well  as  all  other  federally  operated  channels  such  as  Navy, 

U.S.  Coast  Guard,  NOAA,  etc.)  In  the  case  of  Corps  navigation  projects, 

Seattle  District  developed  testing  procedures,  developed  programmatically  for 
Corps  projects,  were  also  required,  as  appropriate,  fcjr  non-Corps  permit 
applicants. 

Case-by-case  evaluations  did  not  provide  local  authorities  with  sufficient 
assurance  that  aquatic  resources  at  the  disposal  sites  were  being  adequately 
protected.  The  Puget  Sound  area  is  unique  relative  to  other  regions  of  the 
Nation  in  that  local  governments  also  play  a  key  role  in  dredged  material 
disposal,  through  their  shoreline  master  programs,  under  the  State  shoreline 
permit  process.  Local  jurisdictions  can  condition  or  restrict  dredging  and 
dredged  material  disposal. 

Tiie  lack  of  fully  consistent  evaluation  procedures,  or  specific  objective 
decision  criteria  led,  in  part,  to  the  establishment  of  Interim  disposal 
criteria  by  EPA  and  Ecology  for  the  Fouroile  Rock  disposal  site  in  Seattle's 
Elliott  Bay  in  1984  and  the  Port  Gardner  site  near  Everett  in  1985.  The 
Fourmile  Rock  criteria  became  a  condition  of  the  local  shoreline  permit  issued 
by  the  cluy  of  Seattle  to  DNR  and  the  Port  Gardner  criteria  a  condition  of  the 
city  oi  Everett  permit  for  the  existing  Port  Gardner  site.  Subsequently,  in 
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1985,  Ecology  developed  the  Puget  Sound  Interim  Criteria  (PSIC)  to  ensure  that 
the  other  Puget  Sound  disposal  sites  did  not  experience  similar  problems. 

Ihese  criteria  have  been  used  in  the  interim  pending  development  of  regional 
Sound-wide  guidelines  for  dredged  material  disposal . 

An  analysis  of  historical  trends  in  costs  of  dredged  material  testing  and 
disposal  costs  Is  provided  In  section  5.02  of  the  FEIS.  The  analysis  shows 
that  costs  increased  significantly  after  1984  due  to  the  interim  criteria. 

For  purposes  of  assessing  this  option  for  the  No  Action  alternative,  It  was 
assumed  that  the  PSIC  would  be  adopted  for  all  Phase  I  disposal  sites  when 
existing  shoreline  permits  expired.  On  June  7,  1987,  the  permit  expired  for 
the  Fourmlle  Rock  disposal  site.  The  permit  for  the  Commencement  Bay  site 
expired  In  June  1988.  Also,  It  was  assumed  that  the  existing  disposal  sites 
would  be  reopened  with  new  shoreline  permits  granted  by  local  jurisdictions 
without  any  special  conditions  of  site  use.  However,  discussions  with  local 
shoreline  Jurldlctlons  have  clearly  indicated  that,  in  the  absence  of  PSDDA  or 
a  comparable  comprehensive  regional  study  (requiring  substantial  funding  and 
Interagency  Involvement),  there  is  little  likelihood  that  new  shoreline  permits 
would  be  Issued  for  the  existing  Phase  I  area  sites.  The  locations  of  several 
of  these  sites  have  been  opposed  by  local  citizens  and  environmental  groups 
aside  from  the  lack  of  consistent  and  objective  disposal  guidelines.  In  the 
absence  of  new  local  shoreline  permits,  the  existing  DNR  disposal  sites  would 
not  be  available.  Continuing  past  management  practices  Is  not  considered  an 
appropriate  definition  of  No  Action  as  the  basic  premises  of  this  option  are 
viewed  as  unrealistic. 

c.  No  Designation  of  Public  Multiuser  Ifaconflned,  Open-Water  Disposal 
Sites.  The  No  Action  alternative  that  has  been  carried  forward  for  the  PSDDA 
study  Is  "no  designation  of  public  multiuser  unconflned,  open-water  disposal 
sites.”  This  option  is  felt  to  be  the  best  assessment  of  the  No  Action 
alternative  (what  would  likely  result  in  the  absence  of  PSDDA),  based  on 
discussions  with  affected  local  shoreline  jurisdictions,  PSWQA,  and  the 
Washington  Public  Ports  Association.  Conditions  that  led  to  PSDDA  would  still 
exist  In  the  absence  of  PSDDA,  with  local  shoreline  jurisdictions  expected  to 
deny  shoreline  permits  for  public  multiuser  sites  and  most  projects  until  a 
comprehensive  regional  plan  for  dredged  material  management  has  been  com¬ 
pleted.  However,  limited  unconflned  open-water  disposal  may  continue  on  a 
project  by  project  basis  where  dredged  material  meets  the  PSIC,  and  local 
shoreline  jurisdictions  are  willing  to  grant  conditional  use  permits.  This 
would  likely  occur  in  cases  where  the  disposal  will  either  have  a  beneficial 
use  or  the  appropriate  environmental  impact  studies  will  have  been  under¬ 
taken.  This  disposal  would  occur  at  project-sponsor  Identified  sites.  If 
environmental  impacts  are  acceptable  and  project  need  is  adequately  demon¬ 
strated.  All  other  dredged  material  would  be  placed  in  the  nearshore  or 
upland  environment.  Confined  aquatic  disposal  (CAD)  is  presumed  to  be 
substantially  precluded  because  the  same  site  location  requirements  would 
apply  to  CAD  sites  as  those  required  for  unconflned,  open-water  sites.  Under 
this  No  Action  alternative  dredged  material  passing  PSIC  could  be  used  to 
create  nearshore  wetland  environments  as  well  as  underwater  reefs  and  island 
habitats.  Also,  dredged  sediments  could  be  used  as  clean  fill  material,  or  as 
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a  cap  for  isolating  sediments  containing  chemicals  of  concern  from  Interaction 
with  aquatic  biota.  A  recent  example  of  this  is  the  Metro  proposal  to  place 
clean  sands  from  the  head  of  the  Duwamlsh  River  navigable  channel  (the  Corps 
Seattle  Harbor  Navigation  Project)  as  a  cover  for  sediments  located  outside 
the  Denny  Way  Combined  Sewer  Outflll  (CSO).  This  would  allow  Metro  to 
Identify  these  chemicals  that  are  still  being  actively  discharged  from  the 
CSO,  and  at  what  rates. 

The  dredging  volumes  to  be  discharged  at  unconflned,  open-water  areas,  under 
this  alternative,  were  estimated  from  an  assessment  of  the  dredged  materials 
expected  to  meet  PSIC  (2,250,000  c.y./l5  years).  Unconflned,  open-water 
disposal  would  be  likely  for  only  those  projects  that  would  use  these  mate¬ 
rials  for  "beneficial  uses"  (such  as  habitat  development,  beach  stabilization, 
or  capping  of  relatively  contaminated  areas),  and  those  projects  that  are 
sufficiently  In  the  public  Interest  to  warrant  approval  of  unconflned,  open- 
water  disposal  at  other  locations.  As  considerable  expense  is  associated  with 
disposal  site  studies,  only  the  larger  projects  would  be  expected  to  have  the 
resources  needed  to  gain  approval  for  disposal  in  open-water  areas  of  central 
Puget  Sound. 

This  No  Action  alternative  complies  with  the  Council  on  Environmental  Quality 
(CEQ)  regulations  and  provides  a  clear  benchmark  for  comparing  the  environ¬ 
mental  effects  of  the  action  alternatives  (per  regulation  requirements). 

Selection  of  the  No  Action  alternative  for  PSDDA  would  have  resulted  in  a 
number  of  potentially  severe  economic  and  environmental  consequences  which  are 
detailed  In  section  4  of  this  FEIS.  In  general,  most  dredged  material  under 
this  alternative  (estimated  to  be  almost  90  percent  of  forecasted  volume) 
would  require  confined  disposal  on  land  or  at  nearshore  sites.  Locating  and 
developing  acceptable  confined  upland  and  nearshore  disposal  sites  Is  a  com¬ 
plex  and  expensive  task.  Public  and  agency  approval  Is  increasingly  difficult 
to  achieve  for  any  disposal  site  located  nearby  to  residential  or  recreational 
areas.  Potential  adverse  effects  to  Intertidal  habitat,  wetlands,  land  habi¬ 
tat  and  ground  water  resources  are  also  considerations  for  siting  and  con¬ 
struction  of  nearshore  and  upland  disposal  sites.  Dredgers  seeking  permits 
for  development  of  a  confined  disposal  site  have  found  the  process  expensive, 
and  subject  to  significant  delays. 

2.03  Identification  of  Ihconflned  Open-Water  Disposal  Sites. 

a.  Overview  of  Site  Identification  Process.  The  site  identification 
process  employed  by  PSDDA  utilized  existing  Information  in  combination  with 
field  studies  to  Identify  preferred  and  alternative  disposal  sites.  The 
approach  used  is  similar  to  that  described  in  the  EPA  and  Corps  workbook 
entitled  "General  Approach  to  Designation  Studies  for  Ocean  Dredged  Material 
Disposal  Sites"  (EPA,  1984).  Steps  of  the  site  identification  process  were  as 
follows: 
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(1)  Define  general  siting  philosophy.  (This  step  addresses  disposal 
philosophy  (l.e.,  vdiether  sites  should  be  dispersive  or  nondlsperslve),  gen¬ 
eral  siting  locations  (l.e.,  ocean,  strait,  or  sound),  and  number  of  disposal 
sites. ) 

(2)  Identify  selection  factors  to  delineate  Zones  of  Siting 
Feasibility  (ZSF*s).  (This  step  uses  existing  Information  on  biological 
resources  and  human  use  activities  to  Identify  general  areas  where  disposal 
sites  might  be  appropriately  located.) 

(3)  Conduct  field  studies  on  the  ZSF’s.  (Field  and  model  studies  are 
conducted  to  fill  key  data  gaps  and  gather  information  on  the  physical  and 
biological  conditions  of  the  ZSF’s.  Since  these  studies  were  conducted  to 
check  the  general  condition  of  the  ZSF’s,  they  are  sometimes  referred  to  as 
"checking  studies . ") 

(4)  Identify  preliminary  sites  within  the  ZSF's.  (Information  from 
the  ZSF  studies  is  used  to  Identify  preliminary  locations  for  disposal  sites 
within  the  ZSF’s.) 

(5)  Conduct  field  studies  on  the  sites.  (Field  and  model  studies  are 
ccKiducted  to  obtain  needed  physical  and  biological  Information  for  the  pre¬ 
liminary  sites.  These  studies  are  referred  to  as  "site-specific  studies.") 

(6)  Identify  preferred  sites.  (Information  from  the  site-specific 
studies  is  used  to  Identify  preferred  and  alternative  sites.) 

These  steps,  idilch  generally  follow  the  Illustrated  outline  in  table  2.1,  are 
described  futher  below.  Detailed  descriptions  of  the  site  identification 
process,  study  results  and  ZSF  and  site  conditions  are  contained  in  the 
Disposal  Site  Selection  Technical  Appendix  (DSSTA). 

Existing  DNR  disposal  sites  were  considered  in  the  disposal  site  identi¬ 
fication  process  if  they  met  site  identification  factors  discussed  below.  It 
was  agreed  at  the  beginning  of  the  PSDDA  study,  that  no  special  status,  a 
priori,  would  be  given  to  the  existing  sites  as  the  intent  was  to  establish 
the  best  possible  locations  for  dredged  material  disposal.  An  objective  site 
identification  process  was  used  to  minimize  environmental  and  human  usage 
conflicts  as  much  as  possible,  and  existing  sites  adequately  meeting  the  site 
identification  factors  and  constraints  were  given  equal  consideration  with 
other  potential  sites. 

b.  Disposal  Philosophy.  Also  early  in  the  study,  it  was  decided  that  the 
Phase  I  area  open-water  unconfined  disposal  sites  should  be  located  where 
tidal  currents  are  generally  low,  l.e.,  in  areas  vhere  sediments  tend  to 
accumulate  and  where  dredged  material  would  tend  to  stay.  Such  areas  were 
defined  as  having  relatively  nondlsperslve  environments.  Placing  dredged 
material  in  nondlsperslve  sites  gives  site  managers  the  ability  to  maintain 
control  and  accountability  over  site  conditions.  This  is  particularly  impor¬ 
tant  when  chemicals  of  concern  may  be  present  in  the  dredged  material  and  it 
is  necessary  to  minimize  the  exposure  of  important  resources  to  these 
chemicals . 


The  ability  to  monitor  disposal  site  operations,  to  modify  disposal  practices, 
and  to  conduct  any  necessary  site  remedial  actions,  are  all  advantages  of  the 
nondispersive  siting  philosophy.  At  dispersive  sites,  wliere  currents  are  high 
and  therefore  capable  of  spreading  sediments  over  a  large  area,  monitoring  and 
assessment  of  Impacts  is  difficult. 

c.  General  Siting  Locations.  General  areas  available  for  unconfined, 
open-water  disposal  Include  the  Pacific  Ocean,  the  Strait  of  Juan  de  Fuca,  and 
Puget  Sound.  Discussion  of  each  area  follows. 

(1)  Ocean  Disposal.  While  disposal  of  dredged  material  within  State 
waters  is  governed  by  the  CWA  and  the  Section  404(b)(1)  Guidelines,  disposal 
beyond  State  controlled  waters  (usually  3  miles  off  the  coast  in  the  open 
ocean),  is  regulated  by  guidelines  developed  under  the  Marine  Protection, 
Research  and  Sanctuaries  Act  (Public  Law  92-532,  as  amended).  The  ocean 
dumping  regulations  require  application  of  specified  criteria  to  evaluate 
dredged  material  and  the  use  of  formally  designated  disposal  sites.  At  the 
present  time,  there  are  no  designated  ocean  disposal  sites  in  the  Pacific 
Ocean  west  of  Cape  Flattery. 

Tae  EPa  ocean  dumping  criteria  (40  CFR,  Part  220)  state  that  final  site 
designation  under  Section  102(c)  (applicable  to  Section  103)  of  the  Marine 
Protection,  Research,  and  Sanctuaries  Act  of  1972  must  be  bassed  on 
environmental  studies  of  each  site  and  on  historical  knowledge  of  the  Impact 
of  dredged  material  disposal  on  areas  similar  to  sucii  sites  in  physical, 
chemical,  and  biological  characteristics.  The  following  are  the  general 
criteria  (40  CFR  228.5)  and  the  specific  factors  (40  CFR  228.6)  that  must  be 
considered  prior  to  site  designation.  General  criteria  for  the  selection  of 
sites  are  as  follows: 

(a)  The  dumping  of  materials  into  the  ocean  will  bo  permitted  only  at 
sites  or  in  areas  selected  to  minimize  the  Interference  of  disposal  activities 
with  other  activities  in  the  marine  environment,  imrticuLarly  avoiding  areas 
of  existing  fisheries  or  shellflsherles,  and  regions  of  heavy  commercial  or 
recreational  navigation. 

(b)  Locations  and  boundaries  of  disposal  sites  will  be  so  chosen  that 
temporary  perturbations  in  water  quality  or  other  environmental  conditions 
during  initial  mixing  caused  by  disposal  operations  anywhere  within  the  site 
can  be  expected  to  be  reduced  to  normal  ambient  seawater  levels  or  to  unde¬ 
tectable  contaminant  concentrations  or  effects  before  reaching  any  beach, 
shoreline,  marine  sanctuary,  or  known  geographically  limited  fishery  or 
shell! Ishery. 

(c)  If  at  any  tine  during  or  after  disposal  site  evaluation  studies, 
it  is  determined  that  existing  disposal  sites  presently  approved  on  an  interim 
basis  for  ocean  dumping  do  not  meet  the  criteria  for  site  selection  set  forth 
in  228.5-228.6,  the  use  of  such  sites  will  be  terminated  as  soon  as  suitable 
alternative  disposal  sites  can  be  designated. 
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(d)  The  sizes  of  ocean  disposal  sites  will  be  limited  la  order  to 
localize  for  identification  and  control  any  immediate  adverse  impacts  and  to 
permit  the  Implementation  of  effective  monitoring  and  surveillance  programs  to 
prevent  adverse  long-range  Impacts.  The  size,  configuration,  and  location  of 
any  disposal  site  will  be  deteirmined  as  part  of  the  disposal  site  evaluation 
or  designation  study. 

(e)  t.PA  will,  wherever  feasible,  designate  ocean  dumping  sites  beyond 
the  edge  of  the  continental  shelf  and  other  such  sites  that  have  been  histor¬ 
ically  used. 

The  costs  associated  with  barge  transport  of  dredged  material  to  tne  ocean  are 
extremely  high.  Estimated  unit  costs  of  barge  transport  ($/c.y.)  to  potential 
ocean  disposal  sites  10  or  50  nautical  miles  (nmi)  off  Cape  Flattery  (the  Cape 
is  approximately  124  nmi  from  Elliott  Bay)  range  as  follows:  from  Port 
Gardner:  i3l.55-t41.55/c.y. ;  from  Elliott  Bay:  i33.05-t43.05/c.y. ;  and,  from 
Commencement  Bay:  i38.25-i48.25/c.y.  These  costs  are  in  addition  to  dredging 
costs.  The  cost  analysis  is  contained  in  EPTA. 

Prior  to  any  disposal,  permitting  and  EIS  procedures  similar  to  PSDDA  would  be 
required  for  site  designation  and  use.  Additionally,  site  management  condi¬ 
tions  for  ocean. disposal  are  comparable  to  those  which  are  being  developed  by 
PSDDA.  Therefore,  it  is  highly  unlikely  that  dredged  material  evaluation 
procedures  used  for  ocean  disposal  would  be  less  restrictive  than  those 
proposed  for  the  Phase  1  area.  Environmental  benefits  or  savings  which  might 
offset  transportation  costs  are  not  anticipated.  Also,  conducting  disposal 
operations  In  the  open  ocean  environment  can  be  difficult  and  at  tines  hazar¬ 
dous  due  to  periodic  high  winds  and  waves  from  storm  activity,  especially 
during  the  fall,  winter,  and  early  spring  seasons. 

Accordingly,  ocean  disposal  has  been  ruled  out  as  a  viable  alternative  to 
disposal  sites  at  Port  Gardner,  Elliott  Bay,  and  Gommenceaient  Bay.  This  is 
not  a  reasonable  disposal  option  because  of  decreased  safety,  much  higher 
costs  and  no  offsetting  environmental  benefits. 

(2)  Disposal  in  the  Strait  of  Juan  de  Fuca.  Though  disposal  of 
dredged  material  in  the  Strait  of  Juan  de  Puca  Is  regulated  under  Section  404 
of  Cl>^,  many  of  the  concerns  for  this  option  are  similar  to  those  of  ocean 
disposal.  Dredged  material  evaluation  procedures  would  probably  be  similar  to 
PSDDA  procedures  and  therefore  no  real  change  is  expected  In  dredging  volumes 
that  are  accountable  for  unconfined,  open-water  disposal. 

The  transport  costs  for  this  option  are  also  very  high.  Estimated  unit  costs 
a/c.y.)  of  barge  transport  from  the  Phase  1  areas  to  a  potential  disposal 
site  at  the  mouth  of  Cape  Flattery  within  the  Strait  of  Juan  de  Fuca  are: 
from  Port  Gardner:  i29.30;  from  Elliott  Bay;  i30.80;  and,  from  Commencement 
Bay:  t36.30  (see  EPTA  for  details).  Frequent  winter  storms  would  cause 
disposal  operations  to  be  more  hazardous  tiian  the  more  sheltered  areas  of 
central  Puget  Sound. 
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Disposal  In  the  strait  also  has  been  rejected  as  a  reasonable  alternative  to 
disposal  sites  at  Port  Gardner,  Elliott  Bay  and  Commencement  Bay,  because  of 
decreased  safety  and  lack  of  environmental  benefits  which  would  offset  the 
much  higher  transportation  costs. 

(3)  Puget  Sound.  The  remaining  potential  open-water  disposal  sites 
are  located  within  the  PSDDA  II  study  area.  There  Is  no  discernible  gain  in 
envlronnental  benefits  that  would  offset  Increased  costs  from  transporting 
Phase  I  area  dredged  materials  to  either  the  northern  or  southern  portions  of 
the  Sound  (Phase  II  areas). 

Therefore,  only  dredging  and  open-water  disposal  sites  within  the  confines  of 
the  PSDDA  Phase  I  area  are  addressed  In  detail . 

d.  Number  of  Sites.  The  major  areas  of  dredging  activity  were  identified 
for  the  Phase  I  area  to  determine  the  number  of  disposal  sites  needed.  A 
review  of  dredging  records  revealed  that  the  largest  quantities  of  dredged 
material  are  generated  in  waterways  located  at  Everett,  Seattle,  and  Tacoma. 
Dredging  at  other  locations  of  central  Puget  Sound  is  less  frequent  and 
generates  substantially  less  volume  of  material.  The  three  cities  are  located 
nearly  equal  distances  from  each  other  and  on  the  edge  of  naturally  deep 
harbors  which  have  low-energy  or  nondlsperslve  environments. 

Per  table  2.1,  "one  or  two,"  "three,"  and  "four  or  more"  regional  disposal 
sites  were  considered  for  the  Phase  I  area.  The  one  or  two  disposal  site 
option,  would  impact  less  total  bottom  acreage  than  the  three,  or  four  or  more 
options.  While  it  would  benefit  the  cities  located  near  the  site(s),  it  could 
have  significant  economic  repercussions  for  the  other  city(s)  due  to  trans¬ 
portation  cost  differences  and  therefore  this  option  was  rejected. 

The  four  or  more  disposal  sites  option  is  also  considered  undesirable.  Little 
economic  benefit  would  be  realized  by  designating  sites  outside  the  major 
dredging  areas,  and  site  management  responsibilities  and  costs  would  be 
increased.  Also,  more  bottom  area  would  be  impacted  than  under  the  preferred 
alternative. 

Historically,  dredged  material  disposal  has  occured  at  each  of  the  three  major 
urban  embayments.  This  precedent,  in  combination  with  the  reasons  described 
above,  resulted  in  the  decision  to  have  three  disposal  sites  for  the  Phase  I 
area,  one  serving  each  of  the  three  embayments. 

e.  Zones  of  Siting  Feasibility  (ZSF’s)  in  Phase  I  Area. 

(1)  Identification  of  the  ZSF's.  Zones  of  Siting  Feasibility  (ZSF) 
are  those  areas  identified  based  on  existing  information  which  may  have  the 
potential  to  accommodate  open-water  disposal  activities.  In  general,  ZSFs  are 
areas  which  have  the  least  conflict  with  the  siting  factors  of  concern.  The 
process  utilized  to  identify  ZSF's  involved  four  discrete  steps: 


2-10 


Step  1.  Define  general  ZSF  selection  factors. 

Step  2.  Define  and  map  specific  ZSF  selection  factors. 

Step  3.  Apply  constraints  to  the  Identified  ZSF*s. 

Step  4,  Prioritize  ZSF's  for  purposes  of  field  studies. 

These  steps  are  further  described  below,  and  are  addressed  In  detail  In  the 
DSSTA. 

(a)  General  ZSF  Selection  Factors.  Three  general  factors  guided 
ZSF  selection.  These  factors  were: 

o  Tidal  Currents.  High  tidal  current  (high  energy)  areas,  where 
dredged  material  would  be  significantly  dispersed  beyond  the 
disposal  site  area,  were  to  be  avoided. 

o  Biological  Resources.  Significant  adverse  impacts  were  to  be 
avoided  on  foodflsh,  shellfish,  marine  mammals,  and  marine  birds. 

o  Human  Actlvltes.  Interference  with  human  uses  of  marine 
waters  were  to  be  held  to  the  lowest  practicable  level. 

(b)  Specific  ZSF  Selection  Factors.  The  three  general  ZSF 
selection  factors  were  further  delineated  by  nineteen  specific  selection 
factors  (shown  In  table  2.2).  Most  of  these  factors  are  identified  in  Federal 
and  State  regulations  relating  to  dredged  material  disposal  sites. 

Information  on  each  of  the  factors  listed  in  table  2.2  was  displayed  on  large, 
transparent  maps  of  central  Puget  Sound.  By  overlaying  these  maps.  It  was 
possible  to  Identify  "windows"  or  areas  between  resources  that  might  lend 
themselves  to  disposal  siting  with  a  minimum  of  conflict  with  ecological 
resources  and  other  human  uses  of  the  sound.  This  mapping  overlay  process  was 
used  to  determine  where  the  disposal  site  ZSF's  should  be  located.  Subsequent 
to  this  analysis,  additional  constraints  were  applied  to  specifically 
determine  the  ZSF  boundaries. 

(c)  Apply  Constraints  to  Identified  ZSF's.  Additionally,  the 
following  constraints  were  imposed  on  ZSF  boundaries: 


o  ZSF’s  were  to  be  located  a  minimum  water  surface  distance  of 
2,500  feet  from  adjacent  shorelines  to  provide  a  buffer  from 
noise  and  adverse  environmental  effects. 


TABLE  2.2 


SPECIFIC  FACTORS  FOR  IDENTIFICATION  OF 
ZONES  OF  SITING  FEASIBILITY 


1.  Navigation  activities 

2.  Recreational  uses 

3.  Cultural  sites 

4.  Aquaculture  facilities 

5.  Utilities 

6.  Scientific  study  areas 

7.  Point  pollution  sources 

8.  Water  Intakes 

9.  Shoreline  land  use  designations 

10.  Political  boundaries 

11.  Location  of  dredging  areas 

12.  Beneficial  uses  of  dredged  material 

13.  Flsh/shellfish  harvest  areas 

14.  Threatened  and  endangered  species 

15.  Fish/shellfish  habitat 

16.  Wetlands,  mudflats  and  vegetated  shallows 

17.  Bathymetry 

18.  Sediment  characteristics 

19.  Water  currents 
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o  ZSF’s  should  be  buffered  from  vulnerable  biological  resources 
by  a  minimum  distance  of  2,500  feet  as  measured  along  the  water 
surface. 

o  ZSF's  should  be  located  in  water  depths  greater  than  120 
feet.  Water  depths  of  less  than  120  feet  are  generally  more 
productive  and  of  major  Importance  to  many  of  Puget  Sound’s 
important  commercial  fish  species. 

o  ZSF’s  should  be  located  In  water  depths  of  less  than  600 
feet.  Based  on  model  results,  water  depths  greater  than  600  feet 
could  result  in  substantially  more  dispersion  of  the  dredged 
material  during  descent  through  the  water  column. 

It  Is  Important  to  note  that  the  selection  factors  and  constraints  were  viewed 
as  reasonable  value  Judgments  by  the  Disposal  Site  Work  Group,  for  purposes  of 
planning,  and  should  not  be  taken  as  inviolate  standards.  Details  concerning 
this  process  are  provided  in  the  DSSTA. 

(d )  Prioritization  of  ZSF’s  for  Purposes  of  Field  Studies. 

ZSF’s  were  further  divided  into  priority  1  and  2  rankings  tased  on  their 
proximity  to  major  dredging  areas.  The  rankings  served  to  Identify  areas  that 
would  receive  first  consideration  for  studies  to  locate  potential  sites. 
Typically,  priority  1  ZSF’s  were  located  within  10  nml  of  major  dredging 
areas.  If  acceptable  sites  could  not  be  found  in  priority  1  ZSF’s;  priority  2 
ZSF’s  would  be  studied. 

(2)  Description  of  the  ZSF’s.  All  ZSF’s  identified  by  PSDDA  in 
central  Puget  Sound  are  shown  in  figures  2.1  and  2.2.  The  priority  1  ZSFs 
identified  from  this  process  are  located  in  Commencement  Bay,  inner  Elliott 
Bay,  outer  Elliott  Bay,  and  Port  Gardner  (figures  2.3,  2.4,  and  2.5,  respec¬ 
tively).  The  limited  information  available  for  the  Port  Gardner  ZSF  suggested 
the  need  to  identify  a  backup  ZSF,  pending  Information  to  be  gathered  from 
field  studies.  Therefore,  a  priority  2  ZSF  in  Saratoga  Passage  was  also 
included  for  detailed  studies  (figure  2.6).  Other  priority  2  ZSF’s  were  not 
studied  in  detail  since  field  studies  of  the  previous  ZSF's  showed  them  to  be 
acceptable.  The  priority  1  ZSF's  (plus  Saratoga)  are  described  below. 

(a)  Commencement  Bay  ZSF.  (Figure  2.3)  Boundary  delineations 
for  the  Commencement  Bay  ZSF  were  largely  determined  by  the  water  depth 
criteria  (between  120  feet  and  600  feet)  and  the  2,5C0-foot  shoreline  buffer. 
Biological  resource  conflicts  were  minimal  within  the  ZSF  boundary.  The 
existing  DNR  disposal  site  is  located  within  the  priority  1  ZSF. 

(b)  Elliott  Bay  ZSF’s.  (Figure  2.4)  The  northern  ZSF  in 
Elliott  Bay  is  located  off  Fourmlle  Rock  and  is  shaped  roughly  like  a  foot¬ 
ball.  The  southwest  boundary  of  the  football  was  constrained  by  tugboat 
routes  and  cable  crossings,  while  the  Inshore  boundary  was  determined  by  the 
120-foot  depth  limitation  and  an  anchorage  area.  The  western  corner  of  the  ZSF 
encompassed  the  existing  DNR  disposal  site  known  as  Fourmlle  Rock  disposal 
site.  The  inner  Elliott  Bay  ZSF  is  located  north  of  the  mouth  of  the  Duwamish 


1:  Zones  of  Siting  Feasibility,  Phase  I  (northern  portion) 


Figure  2.2:  Zones  of  Siting  Feasibility,  Phase  1  (southern  portion) 
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Figure  2.3:  Zones  of  Siting  Feasibility,  Commencement  Bay 
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Figure  2.4:  Zones  of  Siting  Feasibility,  Elliott  Bay 
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Figure  2.6;  Zone  of  Siting  Feasibility  (priority  2) 
in  Saratoga  Passage 


River.  The  boundaries  of  the  Inner  Elliott  Bay  ZSF  were  determined  by  ferry 
crossings  on  the  north,  anchorage  areas  eind  navigation  lanes  to  the  south  and 
east . 


(c)  Port  Gardner  ZSF*s.  (Figure  2.5)  The  Port  Gardner  ZSF  was 
established  using  the  constraints  of  water  depth  (l.e.,  deeper  than  120  feet 
and  shallower  than  600  feet)  and  a  2,500-foot  buffer  zone  adjacent  to  the 
shore.  Limited  data  existed  which  Indicated  that  Important  fish  and  shellfish 
(notably  Dungeness  crab)  resources  might  exist  on  all  or  portions  of  the  ZSF. 
Because  of  the  paucity  of  existing  data,  field  studies  were  conducted  of  the 
ZSF  to  determine  if  these  important  fishery  resources  were  indeed  prevalent 
throughout  Port  Gardner.  The  Intent  was  to  locate  areas  where  resource 
Impacts  could  be  minimized.  Ihe  Saratoga  Passage  ZSF  was  Identified  as  an 
alternative  In  the  event  this  was  not  possible.  The  existing  DNR  Port  Gardner 
disposal  site  was  only  partially  located  within  the  ZSF.  Half  of  the  site  is 
located  outside  the  ZSF,  within  the  2,500-foot  buffer  zone. 

The  Saratoga  Passage  ZSF  (figure  2.6)  Is  located  immediately  south  of  the 
mouth  of  Holmes  Harbor.  Factors  determining  the  boundaries  of  this  ZSF  were 
vessel  traffic,  shellfish  populations,  and  flnflsh  harvesting  to  the  north¬ 
east;  flnfish  harvesting  to  the  southeast;  cable  routes  and  crab  populations 
to  the  southwest;  and  groundflsh  habitats  In  the  northwest. 

f.  ZSF  Field  Studies.  Though  Initial  overlay  mapping  was  used  to 
establish  ZSF's,  this  mapping  also  pointed  out  several  key  information  gaps. 
Accordingly,  a  series  of  field  studies  were  undertaken  to  verify  information 
derived  from  the  maps  and  to  provide  the  basis  for  selecting  potential  dis¬ 
posal  sites  within  the  ZSF's.  These  field  studies  are  described  In  detail  In 
DSSTA. 

Data  collection  activities  focused  on  those  areas  where  Information  was 
lacking.  The  mapping  data  used  for  the  priority  1  ZSF  selection  Indicated 
that  little  or  no  conflict  with  human,  shoreline  and  shallow  water  uses  and 
values  would  occur.  However,  adequate  physical  and  biological  data, 
sufficient  for  disposal  site  selection,  were  lacking  for  all  of  the  priority  1 
ZSF's.  Therefore,  field  studies  focused  on  two  critical  issues: 

o  What  is  the  depositional/erosional  (nondisperslve/dlspersive)  nature  of 
areas  within  each  ZSF?  Can  acceptable  nondispersive  (low  tidal  current) 
sites  be  identified? 

o  What  is  the  value  of  the  priority  1  ZSF's  to  biological  resources  of 
concern  (l.e.,  crab,  bottom  fish,  and  shrimp).  (Focus  was  placed  on 
species  which  would  be  in  direct  contact  with  the  dredged  material  on  the 
sea  floor. ) 

(1)  Survey  of  Bottom  Conditions.  A  submersible  remote  operational 
vehicle  (MANTA),  collected  physical  bottom  data  with  a  sidescan  sonar,  and 
attempted  to  obtain  data  on  biological  resources  through  use  of  a  video  camera 
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and  35  millimeter  stereo  still  cameras.  This  survey  unfortunately  was  under¬ 
taken  immediately  following  a  large  storm  event  in  November  of  1985.  Turbidity 
in  all  deep  central  Puget  Sound  water  at  this  time  was  extremely  high.  Still 
photographs  and  video  efforts  were  of  little  use.  However,  the  sidescan  sonar 
effectively  characterized  bottom  contours  and  Identified  larger  features  of 
the  bottom. 

(2)  Sediment  Vertical  Profiling  System  (SVPS)  Survey.  A  special 
sediment  vertical  profiling  system  ^SVPS)  device,  allowing  cross-sectional 
I^otographs  to  be  taken  of  the  upper  16  centimeters  (6.3  inches)  of  the  sea¬ 
floor  bottom  sediments,  was  used  to  check  the  ZSF's.  Van  veen  grab  samples 
were  taken  to  ground-truth  the  SVPS  observations.  A  computer  Imaging  analysis 
system  is  then  used  to  provide  Information  on  physical  and  biological 
(Infaunal  benthos)  characteristics.  The  SVPS  identified  general  areas  that 
are  deposltlonal  in  nature. 

(3)  Deposltlonal  Analysis  of  the  Sediments.  The  objective  of  the 
deposltlonal  analysis  was  to  locate  areas  within  each  ZSF  where  sediments  tend 
to  deposit  rather  than  erode.  Previous  work  by  Word,  et  al.  (1984a)  Indicated 
that  sediments  in  Puget  Sound  tend  to  accumulate  where  existing  sediments  meet 
the  following  four  conditons  (when  compared  to  sediments  at  similar  depths): 

(1)  abnormally  small  grain  size;  (2)  abnormally  high  volatile  solids; 

(3)  abnormally  high  water  content;  and  (4)  abnormally  high  biochemical  oxygen 
demand  (BOD).  Over  200  stations  were  occupied  to  collect  sediment  samples  for 
this  technique.  Study  results  were  used  to  Identify  areas  that  were  most 
nondlsperslve  within  each  ZSF.  The  reader  is  referred  to  the  DSSTA,  Part  5, 
for  a  complete  description  of  the  methods  and  results  of  this  study. 

(4)  Current  Velocity  Studies.  Current  strengths  at  each  ZSF  were 
assessed  from  the  following:  (l)  a  review  of  historical  field  data  (Including 
current  meter  work  undertaken  for  PSDDA  and  the  Navy  in  Port  Gardner), 

(2)  application  of  a  mathematical  model  simulation  of  tidal  currents,  (3)  pre¬ 
dicted  current  velocities  from  a  physical  hydraulic  model,  and  (4)  current 
meters  placed  during  the  Phase  I  field  studies  at  the  existing  disposal  sites 
in  Elliott  Bay  and  Port  Gardner.  The  DSSTA  provides  a  detailed  discussion  of 
these  studies. 

Results  indicate  that  all  the  priority  ZSF's  are  in  relatively  low  current 
velocity  areas  (see  DSSTA).  Material  deposited  at  the  preferred  sites  should 
generally  remain  there. 

(5)  Crab,  Shrimp  and  Bottom  Fish  Trawling  Studies.  The  distribution 
and  relative  abundance  of  important  commercial  dungeness  crab,  shrimp  and 
bottom  fish  resources  were  mapped  in  and  around  all  priority  ZSF's  from  data 
obtained  during  seasonal  sampling  cruises.  The  objective  was  to  evaluate  the 
importance  of  the  ZSF's  in  general  to  these  commercial  natural  resources,  and 
to  minimize  Impacts  as  much  as  possible  as  part  of  the  site  identification 
process  by  helping  to  locate  areas  of  relatively  lowest  habitat  value. 

Results  indicated  disposal  sites  can  be  located  within  the  priority  ZSF's  yet 
still  avoid  significant  conflict  with  each  of  these  resources. 
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g.  Preliminary  Site  Identification.  Preliminary  disposal  sites  within 
the  ZSF  were  Identified  using  information  obtained  via  ZSF  identification  and 
field  studies.  1\«>  factors  were  emphasized  in  locating  the  disposal  sites: 
(Da  low  abundance  of  commercially  Important  animals  (l.e.,  small  numbers  of 
crab,  shrimp,  and  bottomflsh);  and  (2)  the  presence  of  a  relatively  nondis- 
perslve  area  (l.e.,  sediment  and  current  characteristics  indicating  that 
sediments  would  stay  at  the  disposal  site). 

Preliminary  sites  were  identified  in  all  the  priority  1  ZSF*s.  As  a  result, 
two  sites  were  specified  in  Elliott  Bay,  two  sites  in  Commencement  Bay  and  two 
sites  in  Port  Gardner.  Additionally,  a  site  was  also  identified  in  the 
Saratoga  Passage  ZSF.  These  sites  were  later  treated  as  alternatives  for 
purposes  of  planning  and  NEPA/SEPA  compliance. 

h.  Site  Field  Studies.  Additional  studies  were  conducted  for  the 
preliminary  sites  to  define  the  size  of  the  bottom  impact  area  and  to  refine 
site  location  relative  to  food  web  values  of  these  areas . 

(1)  Numerical  IXimp  Model.  To  assist  in  establishing  the  size  and 
location  of  the  disposal  sites,  a  numerical  model,  originally  developed  for 
EPA  and  later  refined  by  the  Corps'  Waterways  Experiment  Station,  was  used  to 
estimate  the  deposltlonal  pattern  caused  by  the  disposal  of  a  single  bargeload 
of  dredged  material  (Trawle  and  Johnson,  1986).  The  model  was  run  for  two 
types  of  dredged  material  at  several  depths  and  current  speeds.  Result  from 
this  model  were  combined  with  an  estimate  of  the  probable  surface  disposal 
zone  to  provide  an  initial  assessment  of  the  sediment  deposition  pattern  that 
might  be  caused  by  repeated  disposals  within  a  site.  The  model  results 
indicate  that  the  impact  of  any  one  barge  load  (1,500  c.y.)  of  material  is 
confined  to  a  relatively  small  area.  In  400  feet  of  water  the  descending 
cloud  is  approximately  250  feet  in  diameter  (B.  Trawle,  personal  communica¬ 
tion)  when  it  hits  the  bottom,  occuring  30  seconds  after  disposal  is 
initiated.  The  collapsing  cloud  then  spreads  out  in  all  directions.  Ten 
minutes  later,  essentially  all  of  the  material  is  deposited  on  the  bottom 
within  a  1,000-foot  radius  of  the  drop  point.  The  thickness  of  the  deposited 
material  varies  from  about  0.3  Inches  at  the  center  of  the  disposal  mound  to 
0.04  inches  at  the  edge.  These  results  assume  a  worst-case  spread  of  a 
completely  slurried  load.  Dredged  material  with  cohesive  clumps  would  not 
spread  as  far  or  as  thinly.  The  final  size,  orientation,  and  configuration  of 
the  disposal  sites  are  not  significantly  affected  by  the  materials  deposited 
from  any  single  barge  disposal,  but  are  governed  by  the  total  amount  of 
material  being  deposited,  sediment  bulking  factors,  stable  side  slope 
characteristics  of  the  sediments,  existing  bottom  topography  and  consolidation 
characteristics  of  both  the  bed  and  dredged  material.  The  model  studies  were 
used  to  define  the  bottom  impact  area,  described  below,  for  each  of  the  sites. 

(2)  Food  Web  Study.  Benthic  resources  within  and  adjacent  to  each  of 
the  preliminary  disposal  sites  were  evaluated  in  terms  of  their  food  support 
potential  to  bottom  fish  resources.  A  procedure  called  the  Benthic  Resources 
Assessment  Technique  (BRAT)  developed  by  the  U. S.  Army  Waterways  Experiment 
Station  (Lunz  and  Kendall,  1982),  was  used  to  quantify  the  food  value  of 
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bottom-dwelling  organisms  within  soft-bottom  habitats  to  bottom-feeding 
fishes.  Through  BRAT  estimates  can  be  made  of  which  organisms  at  a  given  site 
are  both  vulnerable  and  available  to  selected  foraging  fish  species. 

Different  species  of  bottom-feeding  fishes  can  detect,  capture,  and  ingest 
only  a  portion  of  the  available  benthos.  They  will  consume  different  prey  at 
different  locations  and  seasons,  reflecting  the  availability  of  vulnerable 
prey.  In  BRAT,  vulnerability  is  taken  to  be  a  function  of  the  size  of  the 
benthic  food  item,  and  availability  of  the  prey's  location  below  the  sediment- 
water  Interface.  Both  factors  are  estimated  from  an  examination  of  the  diets 
of  target  predatory  fish,  and  confirmed  by  a  parallel  examination  of  vulner¬ 
able  and  available  prey  in  the  local  benthic  environment.  Food  web  linkages 
between  benthic  organisms,  key  fish  and  shellfish,  and  ultimately  humans  via 
commercial  and  recreational  fisheries  offers  resource  managers  a  way  of  assign¬ 
ing  comparative  resource  values  to  alternative  disposal  sites.  See  the  DSSTA, 
Part  9,  for  a  complete  description  of  the  methods  and  results  of  this 
procedure. 

As  with  the  trawling  studies,  BRAT  confirmed  that  resource  values  at  the 
preliminary  disposal  sites  within  the  priority  1  ZSF's  are  equal  to  or  lower 
than  surrounding  areas.  Consequently,  adjustments  to  site  locations  were  not 
considered  necessary. 


1.  Sites  in  Commencement  Bay  Area.  Preferred  (selected)  and  alternative 
sites  in  the  Commencement  Bay  ZSF  (figure  2.7)  were  identified  based  on 
results  of  ZSF  and  site-specific  studies. 


(1)  Commencement  Bay;  Site  Selection.  Studies  showed  that  benthic 
resource  values  were  relatively  low  in  both  the  selected  and  alternative 
sites,  and  were  lowest  at  the  selected  site.  No  crab  resources  were  found  in 
either  site,  and  shrimp  and  bottomflsh  resources  were  also  documented  as  low 
to  impoverished  in  each  of  the  two  sites.  The  selected  site  was  chosen  over 
the  alternate  site  primarily  because  it  lies  in  an  area  where  sediments  appear 
to  be  stable,  nondlsperslve  and  more  depositlonal  in  nature  than  the  alterna¬ 
tive  site.  The  selected  site  was  also  located  somewhat  closer  to  the  center 
of  dredging  activity  than  the  alternate  site. 


Further  discussion  on  site  selection  is  provided  in  section  4. 

(2)  Commencement  Bay  Site  1  (Selected  Site).  The  center  of  the 
Commencement  Bay  selected  site  is  located  at  latitude  47d  18. 22m  and  longitude 
122d  27.84m  and  lies  approximately  1  mile  west  of  Browns  Point  (figure  2.7). 
The  center  of  the  existing  DNR  disposal  site  is  located  0.9  mile  southeast  of 
the  center  of  the  selected  site.  The  selected  site  is  elliptical  in  shape, 
covering  approximately  310  acres,  with  a  long  axis  of  4,600  feet  oriented 
parallel  to  the  tidal  current  flood^bb  direction  and  short  axis  of  3,800 
feet.  The  bottom  slope  at  this  site  is  approximately  1-foot  vertical  to  200 
feet  of  horizontal  distance,  which  is  essentially  flat.  The  proposed  site 
lies  in  an  area  vrtiere  sediments  tend  to  deposit  rather  than  erode,  as 
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Figure  2.7:  Alternative  Commencement  Bay  Disposal  Sites 


I 


suggested  by  clay  composition  exceeding  15  percent,  water  content  exceeding  50 
percent,  volatile  solids  exceeding  4  percent,  and  biochemical  oxygen  demand 
exceeding  500  (data  summary  from  De positional  Analysis).  The  small  grain  size 
(l.e.,  medium  silt)  suggests  that  current  speeds  lie  below  the  25  centimeter 
per  second  threshold;  and  are  backed  up  by  numerical  model  results  suggesting 
peak  speeds  of  18-20  centimeters  per  second.  At  this  current  speed,  dredged 
materials  disposed  should  not  be  resuspended  by  local  currents.  Net  current 
direction  appears  to  be  toward  the  southwest  and  the  site  is  oriented 
accordingly. 

(3)  Commencement  Bay  Site  2.  The  center  of  the  other  disposal  site  is 
located  at  latitude  47d  18.72m  and  longitude  122d  27.95m  and  a  portion  of  the 
site  overlaps  the  northern  one-third  of  the  preferred  site  (figure  2.7). 

The  site  has  the  same  elliptical  shape,  dimensions  and  orientation  (southwest) 
as  the  preferred  site  (4,600  feet  by  3,800  feet)  and  lies  within  the  same 
bathymetric  depth  range  of  540-560  feet.  Sediment  characteristics  are  similar 
to  those  of  the  preferred  site  (l.e.,  medium  silt).  The  bottom  side  slope 
conditions  are  also  similar  to  those  of  the  selected  site  (i.e.,  1  on  200), 
depicting  a  relatively  flat  bottom. 

Sites  in  Elliott  Bay  Area.  Selected  and  alternative  sites  for  the  two 
Elliott  Bay  ZSF's  were  identified  based  on  results  of  ZSF  and  site-specific 
studies. 


(1)  Elliott  Bay;  Site  Selection.  Site  specific  studies  of  the 
alternative  sites  in  Elliott  Bay  (figure  2.8)  indicated  that  both  sites 

^  •  exhibited  relatively  low  benthic  resource  values,  although  the  selected  site 

in  inner  Elliott  Bay  exhibited  comparatively  higher  shrimp  resources  and 
bottomflsh  resources  than  the  alternative  site  2.  Dungeness  crab  resources 
were  nonexistent  at  both  sites.  The  selected  site  in  inner  Elliott  Bay  was 
chosen  over  the  outer  Elliott  Bay  alternate  site  for  the  following  reasons. 
First,  the  selected  site  is  located  in  a  more  stable,  low  energy,  and  deposi- 
tlonal  environment.  Studies  at  the  alternate  site  indicated  that  there  was 
potentially  strong  currents  (a  kinetic  gradient)  through  the  site  with  an 
attendant  high  likelihood  of  dispersion  of  dredged  material  offsite  following 
disposal;  whereas  extensive  studies  of  an  experimental  dump  at  the  inner 
Elliott  Bay  site  indicated  that  dredged  material  placed  there  had  not  eroded 
over  a  several  year  period  (DSSTA).  Second,  public  concerns  about  the  exist¬ 
ing  Fourmlle  Rock  site,  and  input  during  the  siting  process,  favored  selection 
of  the  inner  Elliott  Bay  selected  site  over  the  alternate  site.  Third,  low 
sediment  quality  has  been  documented  over  much  of  the  selected  site.  Dredged 
material  placed  at  the  selected  site  could  result  in  a  net  improvement  of  much 
of  the  area’s  sediment.  And  fourth,  the  preferred  site  is  relatively  closer 
to  most  of  the  Elliott  Bay  dredging  activity. 

Flirther  discussion  on  site  selection  is  provided  in  section  4. 

(2)  Elliott  Bay  Site  1  (Selected  Site).  The  center  of  the  selected 
site  in  Elliott  Bay  is  located  at  latitude  47d  35.97m  and  longitude  122d 
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Figure  2.8:  Alternative  Elliott  Bay  Disposal  Sites 
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21.3Am  within  the  confines  of  a  depositlonal  area  near  the  mouth  of  the 
Duwamish  River  (figure  2.8).  The  disposal  site  is  shaped  like  a  large  egg 
with  the  south  end  of  the  site  located  in  approximately  200  feet  of  water  and 
the  north  end  of  the  site  located  in  approximately  360  feet  of  water.  The 
site  is  approximately  6,200  feet  in  length  and  4,000  feet  wide,  covering  415 
acres.  The  site  is  located  in  a  submarine  valley  with  relatively  steep  sides 
and  a  downward  slope  ranging  from  1:30  to  1:50. 

(3)  Elliott  Bay  Site  2.  The  center  of  the  other  site  in  Elliott  Bay 
is  located  at  latitude  47d  37.09m  and  longitude  122d  24.85m  and  lies  just 
southeast  of  the  existing  DNR  disposal  site  (Fourmlle  Rock)  (figure  2.8).  The 
boundaries  of  both  sites  overlap  at  the  northwest  corner  of  site  2.  The 
480-acre  site  is  elliptical  in  shape  with  dimensions  of  4,500  feet  by  6,000 
feet.  The  long  axis  of  the  rectangle  runs  parallel  with  the  northwest  to 
southeast  bottom  contours.  The  north  end  of  the  site  lies  in  approximately 
500  feet  of  water,  whereas  the  south  end  of  the  site  is  in  600  feet  of  water, 
with  a  resulting  bottom  slope  varing  from  1:30  to  1:50  across  the  site.  The 
site  is  4,000  feet  south  of  Magnolia  Bluff  at  the  toe  of  a  steep  (1  foot 
vertical  to  8  feet  horizontal)  slope  which  fronts  the  Magnolia  shoreline. 

k.  Sites  In  the  Port  Gardner  Area.  The  selected  and  alternative  sites 
for  the  Port  Gardner  (figure  2.9)  and  Saratoga  Passage  (figure  2.10)  ZSF's 
were  identified  based  on  results  of  ZSF  and  site-specific  studies. 

(1)  Port  Gardner:  Selection  of  Preferred  Site.  The  preferred  site 
was  selected  over  the  alternative  sites  at  Port  Gardner  and  Saratoga  Passage 
for  the  following  reasons.  First,  the  selected  site  lies  in  an  area  of  weak 
^1  <  bottom  currents  v^lch  is  described  as  a  depositlonal  environment.  Second,  the 

preferred  site  is  removed  from  areas  of  high  concentrations  of  benthic,  crab, 
shrimp,  and  bottomflsh  resources.  Third,  prevailing  low  currents  flow  in  a 
northward  to  westward  direction,  thus,  ensuring  that  any  suspended  dredged 
material  that  might  move  offsite  would  tend  to  move  away  from  areas  of  high 
crab,  shrimp,  and  bottomflsh  populations  (DSSTA).  And  fourth,  the  selected 
site  is  reasonably  close  to  the  center  of  most  of  the  dredging  projects  where 
unconfined,  open-water  disposal  will  be  a  consideration. 

The  alternative  site  in  Port  Gardner  also  exhibits  comparably  similar 
attributes  to  the  preferred  alternative  site  (l.e.,  low  natural  resources 
onsite,  low  current/de positional  environment,  close  to  dredging  area),  but 
lies  proximal  to  high  concentrations  of  crab,  shrimp,  and  bottomfish 
resources.  It  was  largely  eliminated  from  further  consideration  because  of 
insufficient  buffer  zone  between  the  site  and  adjacent  natural  resources.  In 
addition,  the  Port  Gardner  alternative  site  directly  conflicts  with  the 
disposal  site  for  the  Navy  Homeport  project.  The  alternative  site  in  Saratoga 
Passage  was  eliminated  because  of  economic  considerations,  being  further 
removed  from  dredging  areas  (i.e.,  greater  than  10  nautical  miles),  and  the 
presence  of  a  less  costly,  environmentally  acceptable  alternative  site  in  Port 
Gardner  Bay. 

Further  discussion  on  site  selection  is  provided  in  section  4. 
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Figure  2.9:  Alternative  Port  Gardner  Disposal  Sites 
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Figure  2.10:  Potential  Disposal  Site  in  Saratoga  Passage 
(alternative  to  Port  Gardner  sites) 


29 


(2)  Port  Gardner  Site  1  (Selected  Site).  The  center  of  the  preferred 
Port  Gardner  site  Is  located  at  latitude  47d  58.86ra  and  longitude  122d  16.67m, 
and  lies  approximately  2  nml  west  of  Everett  Harbor  (figure  2.9).  The 
318-acre  site  is  circular  and  located  in  420  feet  of  water  on  a  large  flat 
plane  with  a  diameter  of  4,200  feet.  Bottom  slopes  are  less  than  1  feet 
vertical  on  200  feet  horizontal.  Because  bottom  slope  and  tidal  currents 
should  not  significantly  alter  the  disposal  site  configuration,  the  delineated 
site  is  a  4 ,000-foot -diameter  circle  that  Is  concentric  with  the  1 ,800-foot- 
dlameter  disposal  zone. 

(3)  Port  Gardner  Site  2.  The  center  of  other  site  in  the  Port 
Gardner  ZSF  Is  located  at  latitude  47d  58.26m  and  longitude  122d  15.55m  and 
lies  9,000  feet  southwest  of  the  mouth  of  the  Snohomish  River  and  4000  feet 
from  the  Everett  shoreline  (figure  2.9).  The  375-acre  site  is  egg-shaped  with 
dimensions  of  3,800  feet  by  5,833  feet,  with  the  long  axis  lying  parallel  with 
the  shoreline.  Water  depths  vary  from  330  feet  on  the  southeast  end  of  the 
site  to  425  feet  to  the  northwest  end,  with  a  bottom  sloping  downward  to  the 
southwest  varying  from  1  V  to  70  H  and  1  V  to  35  H,  averaging  about  1:40.  The 
site  Is  located  at  the  base  of  a  1:7  slope  which  extends  2,000  feet  from 
shore,  and  lies  just  north  of  the  existing  Port  Gardner  DNR  disposal  site.  The 
southeast  corner  of  site  2  encompasses  almost  half  of  the  existing  Dt'JR  site. 
Current  speeds  measured  In  the  southeast  corner  of  the  site  (i.e.,  in  DNR 
site)  during  site  selection  studies.  Indicated  that  bottom  currents  at  this 
location  are  very  low. 

Approximately  one-half  of  this  site  may  be  potentially  covered  by  the  site 
which  the  U. S.  Navy  will  use  for  disposal  of  material  from  the  proposed 
Homeport  facility  in  the  East  Waterway.  Existing  information  for  the  Port 
Gardner  area  did  not  reveal  any  significant  issues  during  identification  of 
the  ZSF  boundaries;  site  2  was  Initially  thought  to  be  the  potentially 
preferred  site.  However,  further  studies  indicated  proximity  of  important 
resources  (crabs)  which  could  be  potentially  impacted  from  continued  long-term 
use  of  the  site.  The  site  has  been  carried  through  In  the  EIS  as  a  final, 
nonpreferred  site  in  order  to  display  and  compare  the  PSDDA  study  information. 

(4)  Port  Gardner  Site  3  (Saratoga  Passage).  The  center  of  the  backup 
site  in  the  Saratoga  Passage  ZSF  is  located  at  latitude  48d  5.43m  and  longi¬ 
tude  122d  27.35m  (figure  2.10).  It  lies  equal  distance  from  each  shoreline 
(approximately  1  nautical  mile)  and  approximately  8000  feet  south  of  East 
Point.  Tlie  318-acre  circular  site  is  4,200  feet  in  diameter  and  lies  in 
approximately  350  feet  of  water.  The  site  is  relatively  flat  with  only  an 
18-foot  variation  in  depth  throughout  the  site.  Current  measurements,  made  in 
this  area  by  NOAA  in  1977,  indicate  that  tidal  currents  rarely  exceed 

20  cm/ sec. 

2.04  Biological  Effects  Condition  for  Management  of  the  Unconflned,  Open-Water 
Disposal  Sites.  One  important  aspect  of  the  management  plan  is  the  environ¬ 
mental  conditions  that  will  be  maintained  (or  avoided)  at  the  unconflned, 
open-water  disposal  sites.  These  conditions  involve  the  potential  for 
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biological  effects  due  to  chemicals  that  may  be  present  In  the  dredged  mate¬ 
rial.  To  address  this  Issue,  alternative  biological  effects  levels  were 
defined  for  disposal  site  management  and  an  alternative  selected  for  the  Phase 
I  area. 

Five  steps  were  taken  in  determining  the  appropriate  site  management  condition 
for  the  Phase  I  area  unconflned,  open-water  disposal  sites.  These  steps  are 
as  follows: 

Step  1.  Selection  of  the  general  management  approach  to  dredged 
material  evaluation. 


Step  2.  Definition  of  various  degrees  of  adverse  biological  effects 
that  might  occur  at  the  sites  (referred  to  as  "biological  effects 
conditions  for  site  management"  or  "site  conditions"). 

Step  3.  Development  of  dredged  material  evaluation  procedures  as  a 
means  to  avoid  exceeding  the  site  condition  by: 

(a)  specifying  chemical  and  biological  testing  requirements  and 

(b)  defining  disposal  guidelines  (test  interpretation),  includ¬ 
ing  biological  response  guidelines  (for  biological  tests)  and 
sediment  quality  values  (for  chemical  tests). 

Step  4.  Assessment  of  the  environmental  and  economic  consequences  of 
the  alternative  site  conditions. 

Step  5.  Identification  of  the  appropriate  biological  effects 
condition  for  site  management  In  the  Phase  I  area  of  PSDDA. 

These  steps  are  also  discussed  In  chapter  5  of  the  MPR  and  in  EPTA.  The  usf 
of  the  site  condition  In  testing  and  evaluation  of  dredged  material  is 
discussed  In  2.04.d. 

a .  Identification  of  Alternative  Biological  Effects  Conditions  for  Site 
Management .  The  definition  of  acceptable  adverse  biological  effects  for  the 
unconflned,  open-water  disposal  sites  per  the  Section  A04(b){l)  Guidelines  is 
not  a  simple,  “black  or  white"  determination.  What  constitutes  "unacceptable 
adverse  effects"  at  the  site,  per  the  CWA  requires  substantial  professional 
judgment.  State  water  quality  standards  also  require  this  judgment  by  stating 
that  toxic  or  deleterious  material  concentrations  shall  be  below  those  which 
may  cause  acute  or  chronic  conditions  to  the  aquatic  biota  (WAC  173-201). 

Complicating  the  development  of  a  standard  site  condition  for  Puget  Sound  is 
the  uncertainty  in  scientific  understanding  of  cause  and  effect  relationships 
between  sediment  contamination  and  Dlological  response.  This  uncertainty 
leaves  a  large  "gray  area"  In  terms  of  the  degree  of  biological  effects  that 
can  exist  at  unconflned,  open-water  disposal  sites  and  still  not  result  in 
unacceptable  adverse  effects.  Within  this  "gray  area,"  what  constitutes 
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unacceptable  also  depends  upon  Individual  perspective  and  a  combination  of 
social  and  economic  factors  which  alter  the  relative  value  of  aquatic 
resources. 

A  ninaber  of  different  definitions  of  the  pr-terred  biological  effects  condi¬ 
tion  for  site  management  were  considered  (see  table  2.3).  At  each  end  of  the 
range  of  possible  biological  effects  due  to  chemicals,  extreme  site  management 
conditions  were  defined.  At  the  low  end  of  the  range,  one  possible  site 
management  condition  would  be  to  allow  only  dredged  material  that  does  not 
contain  measurable  levels  of  any  chemical  of  concern  (referred  to  as  Site 
Condition  0).  Virtually  all  sediments  expected  to  be  dredged  in  Puget  Sound 
will  have  some  measurable  levels  of  chemicals  of  concern  (especially  naturally 
occuring  levels  of  heavy  metals).  As  a  result,  use  of  this  condition  would 
result  In  no  disposal  of  dredged  material  at  the  unconflned,  open-water  dis¬ 
posal  sites.  Although  this  option  would  comply  with  the  CWA  and  State  Water 
Quality  Standards,  (no  unacceptable  adverse  biological  effects  at  the  uncon¬ 
flned,  open-water  disposal  sites,  by  having  virtually  no  discharge  at  the 
sites).  It  may  not  comply  with  the  Federal  guidelines  when  the  consequences  of 
disposal  at  wetlands  and  intertidal  nearshore  confined  disposal  sites  are  con¬ 
sidered.  This  option  places  all  environmental  risk  at  nearshore  and  upland 
disposal  sites  and  Is  considered  environmentally,  economically,  and  politi¬ 
cally  unacceptable  (see  Section  4). 

At  the  high  end  of  the  biological  effects  range.  Site  Condition  V  would  allow 
all  highly  contaminated  dredged  material,  up  to  and  Including  dangerous  waste 
classified  sediments  by  State  of  Washington  Standards,  to  be  present  at  the 
unconflned,  open-water  disposal  sites. 

The  "Site  Condition  IV"  definition,  described  as  "major  adverse  effects  due  to 
sediment  contamination"  and  encompassing  material  up  to,  but  not  Including, 
material  defined  as  "dangerous  waste"  per  State  hazardous  waste  laws,  is 
similar  to  Site  Condition  V  In  that  almost  all  Puget  Sound  dredged  material 
would  be  allowed  for  disposal  at  the  unconflned,  open-water  sites  (i.e.,  very 
little  material  contains  this  level  of  contamination). 

Neither  Site  Conditions  IV  nor  V  were  considered  as  acceptable  biological 
effects  conditions  at  the  disposal  sites.  These  conditions  do  not  "preserve, 
maintain,  or  enhance"  the  integrity  of  the  aquatic  ecosystem  (per  the  CWA). 
Accordingly,  neither  condition  was  carried  forward  for  detailed  planning 
within  PSDDA.  Although  these  site  conditions  would  provide  the  least  expen¬ 
sive  options  for  the  dredger,  all  the  environmental  risk  associated  with 
dredging  and  disposal  would  be  allocated  to  the  aquatic  environment.  These 
conditions  would  not  be  permissible  under  current  Federal  or  State  law. 

The  remaining  "gray  area"  was  divided  into  three  different  "alternative 
biological  effects  conditions  for  site  management,"  each  describing  a  dif¬ 
ferent  degree  of  adverse  enviromental  effects  on  biological  resources  at  the 
sites.  The  various  conditions  differ  by  having  increasing  degrees  of  effects 
on  resources  at  the  disposal  site,  from  "no  ao verse  effects  due  to  sediment 
chemicals”  to  "moderate  adverse  effects  due  to  sediment  chemicals"  (Site 
Conditions  I-III,  table  2.3). 
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TABLE  2.3 


ALTERNATIVE  DEFINITIONS  OF  BIOLOGICAL 
EFFECTS  CONDITIONS  FOR  MANAGEMENT  OF  THE 
UNOONFINED,  OPEN-WATER  DISPOSAL  SITES  IN  PHASE  I  AREA 


Site  Condition  0;  No  Chemically-Related  Effects  on  Biological  Resources  Due 
to  the  Absence  of  Measurable  Chemicals  of  Concern. 

Onsite  sediments  do  not  contain  chemicals  at  concentrations  above 
analytical  detection  limits. 

Site  Condition  I:  No  Adverse  Effects  on  Biological  Resources  IXie  to  Sediment 
Chemicals 

No  species  will  be  affected  due  to  sediment  chemicals  within  the  site 
in  the  short  (acute)  or  long  (chronic)  term. 

Site  Condition  II:  Minor  Adverse  Effects  on  Biological  Resources  Due  to 
Sediment  Chemicals 

Some  species  may  be  affected  within  the  site  from  long-term  exposure 
to  sediment  chemicals  (only  sublethal  effects  are  anticipated). 

Site  Condition  III:  Moderate  Adverse  Effects  on  Biological  Resources  Due  to 
Sediment  Chemicals 

Many  species  may  be  affected  within  the  site  from  both  short-term  and 
long-term  exposure  to  sediment  chemicals  (both  lethal  and  sublethal 
effects  are  possible). 

Site  Condition  IV;  Major  Adverse  Effects  on  Biological  Resources  Due  to 
Sediment  Chemicals 

Most  species  within  the  site  may  be  affected  by  even  short-term 
exposure  to  sediment  chemicals  (with  substantial  lethal  effects 
likely).  (This  level  includes  onsite  sediment  chemical  concentrations 
up  to,  but  not  including,  "Dangerous  Waste"  material  per  State 
hazardous  waste  laws.) 

Site  Condition  V:  Severe  Adverse  Effects  on  Biological  Resources  Due  to 
Highly  Contaminated  Sediments 

All  dredged  material,  including  "Dangerous  Waste"  material,  could  be 
discharged  at  unconfined,  open-water  disposal  sites.  Species  onsite 
are  likely  to  experience  severe  lethal  effects  due  to  short-term 
exposure  to  material  at  this  level. 
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Site  Condition  I  (no  adverse  chemical  effects  on  biological  resources),  Site 
Condition  II  (minor  adverse  chemical  effects),  and  Site  Condition  III 
(moderate  adverse  chemical  effects)  all  define  site  conditions  which, 
depending  upon  interpretation,  could  comply  with  the  Section  404(b)(1) 
Guidelines.  As  a  matter  of  comparison,  each  of  these  options  were  carried 
forward  for  detailed  investigation.  . 

State  water  quality  standards  provide  that  for  all  classes  of  State  waters, 
toxic  or  deleterious  material  concentrations  shall  be  below  those  vdilch  cause 
acute  or  chronic  conditions  to  the  aquatic  biota.  However,  dilution  zones  can 
be  established  pvirsuant  to  the  regulation,  but  the  zones  shall  be  restricted 
in  area  so  far  as  practicable  with  application  of  reasonably  available  tech¬ 
nology,  and  acute  conditions  within  the  zone  are  not  to  be  allowed.  Site 
Condition  I  meets  State  standards  without  a  dilution  zone.  Site  Condition  II 
meets  State  standards  with  application  of  a  dilution  zone  pursuant  to  the 
regulations.  Site  Condition  III  cannot  meet  State  Water  Quality  Standards, 
but  has  been  carried  forward  as  an  additional  alternative  for  comparison  of 
environmental  and  economic  Impacts. 

b.  Single  Versus  Multiple  Site  Management  Conditions.  Siting  investiga¬ 
tions  for  the  Phase  I  area  support  using  the  same  site  condition  for  each 
site.  The  proposed  sites  are  very  similar  in  physical  characteristics  (low 
energy  areas,  deep  water,  and  generally  depositlonal  in  nature)  and  biological 
resources  (soft-bottom  communities,  with  crab  and/or  shrimp  present  in  the 
bay,  as  well  as  bottomflsh  and  salmon),  and  do  not  appear  to  warrant  different 
management  strategies. 

A  reason  for  considering  multiple  site  conditions  is  that  the  range  and 
distribution  of  dredged  material  chemicals  and  chemical  concentrations  varies 
from  area  to  area.  Selection  of  a  single  site  condition  with  relatively  low 
effects  potential,  could  conceivably  result  in  an  entire  geographical  area  not 
being  permitted  to  use  the  unconflned,  open-water  disposal  option.  This  could 
result  in  significant  adverse  economic  effects  to  that  area.  Or,  if  the 
effects  condition  is  set  relatively  high,  another  area  may  suffer  significant 
damage  to  their  aquatic  environment,  resulting  in  high  costs  for  remedial 
action  incurred  by  the  public  or  site  users.  In  other  words,  the  definition 
of  an  acceptable  site  condition  is  recognizably  affected  by  the  economic 
consequences  to,  and  social  perspective  of,  the  affected  publics.  A  single 
management  approach  for  the  Sound's  sites  could  compromise  the  diversity  of 
situations  and  local  perspectives  that  exists  throughout  the  area.  However, 
when  sites  have  different  management  conditions,  sites  with  more  lenient 
requirements  will  likely  receive  material  that  cannot  go  to  other  sites,  from 
other  areas  of  the  Sound.  This  results  in  the  perception  that  "one  community 
is  receiving  the  wastes  of  another,"  a  socially  and  politically  difficult 
situation  to  manage. 

A  single  biological  effects  condition  for  management  of  the  central  Puget 
Sound  sites  recognizes  the  similarity  among  the  sites  of  environmental  condi¬ 
tions  and  that  all  are  a  part  of  a  common  water  body  and  ecosystem.  It  also 
recognizes  that  the  definition  of  acceptability  somewhat  transcends  local 
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economic  and/or  environmental  considerations.  Given  limited  scientific 
knowledge  of  long-term  effects  of  chemicals,  and  the  continued  proximity  of 
marine  organisms  to  the  sites,  "fine-tuned"  management  of  different  biological 
effects  conditions  at  the  individual  sites  would  be  difficult.  Therefore,  the 
"one  site  condition"  approach  is  considered  to  be  the  most  appropriate  for  the 
Phase  I  area  of  the  Sound. 

c.  Identification  of  the  Selected  Site  Management  Condition.  Identifi¬ 
cation  of  the  selected  site  condition  for  the  Phase  I  area  disposal  sites  is 
based  on  an  assessment  of  the  key  consequences  of  the  different  conditions; 

o  The  volume  of  dredged  material  that  could  be  found  acceptable  for 
unconfined,  open-water  disposal  (not  requiring  other  disposal  methods) 
increases  with  higher  (I  to  III)  site  management  conditions. 

o  Potential  adverse  effects  to  the  biological  and  human  resources  at 
the  Phase  I  disposal  sites  Increase  with  higher  site  conditions. 

o  Potential  adverse  effects  to  the  biological  and  human  resources  at 
land  and  shore  sites  (used  for  disposal  of  material  unacceptable  for 
unconfined,  open-water  disposal)  decrease  with  higher  site  conditions. 

o  Since  unconfined,  open-water  disposal  is  the  least  expensive  of  the 
disposal  methods,  the  cost  of  dredging  and  disposal  decreases  with 
higher  site  conditions. 

Three  primary  disposal  methods  are  available  for  dredged  material  that  is 
unacceptable  for  unconflned,  open-water  disposal,  Including  confined  aquatic 
disposal  (CAD,  capping  of  unacceptable  dredged  material  deposited  in  water 
with  acceptable  material),  disposal  in  nearshore  areas,  and  disposal  in  upland 
areas,  however,  the  primary  environmental  consideration  of  the  site  condi¬ 
tions  selection  is  related  to  the  tradeoffs  between  disposal  in  water  versus 
disposal  at  nearshore  and  land  sites.  Selection  of  a  site  condition  allowing 
the  least  amount  of  material  to  be  placed  at  unconflned,  open-water  disposal 
sites  would  place  most  of  the  environmental  and  nealtU  risk  associated  with 
the  chemical  contamination  at  nearshore  and  upland  sites.  Conversely, 
selection  of  a  condition  that  allows  most  of  the  dredged  material  to  be 
discharged  in  water  would  place  most  of  the  environmental  risk  at  the 
unconfined,  open-water  sites. 

While  any  of  the  Site  Conditions  (1  to  HI)  can  potentially  be  established  and 
managed  at  the  identified  unconfined,  open-water  disposal  sites,  the  quanti¬ 
ties  of  material  requiring  other  disposal  methods  varies  significantly  among 
these  levels.  Therefore,  risks  to  water  quality,  fisheries,  and  benthic 
resources,  which  increase  as  the  site  condition  increases,  must  be  weighed 
relative  to  effects  to  land  resources  such  as  ground  water,  air  quality,  and 
land  availability,  which  would  decrease  as  the  site  condition  increases. 

Historically,  the  most  prevalent  and  least  expensive  disposal  option  has  been 
nearshore  disposal.  And  though  each  of  the  disposal  methods  has  its  own 
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environmental  risks  and  effects,  nearshore  disposal  is  of  greatest  concern  to 
Puget  Sound  aquatic  resources,  primarily  due  to  significant  past  loss  of 
Important  habitat  values  for  fish  and  other  species  via  direct  burial  by 
filling  for  creation  of  uplands  (PSWQA,  1986).  Additionally,  the  active 
Intertidal  zone  can  present  concerns  in  ensuring  that  any  sediment  chemicals 
do  not  leach  back  into  surface  waters  (Lee,  et  al.,  1986).  And  it  is  the 
nearshore  environment  that  has  received  the  most  significant  degree  of  past 
disturbance  and  effects.  The  limited  availability  of  upland  disposal  sites 
places  further  pressure  on  nearshore  areas  for  disposal  of  unsuitable  material. 

In  addition  to  environmental  considerations,  the  cost  implications  of  the 
selected  biological  effects  site  condition  are  also  substantial.  In  going 
from  Site  Condition  III  (the  least  costly)  to  Site  Condition  I  (the  most 
costly),  dredging  and  disposal  costs  could  Increase  by  about  80  percent  for 
the  Phase  I  area. 

Detailed  assessment  of  the  environmental  consequences  of  the  different  site 
conditions  at  each  of  the  selected  sites  is  provided  in  section  4  of  the 
PEIS.  As  a  single  site  condition  is  proposed  for  the  Phase  I  area,  a  summary 
regional  analysis  of  the  consequences  of  site  management  Is  also  provided  in 
section  5  of  the  FEIS. 

Site  Condition  II  was  chosen  as  the  appropriate  biological  effects  condition 
for  management  of  the  unconfined,  open-water  disposal  sites  in  the  Phase  I 
area  based  on  a  review  of  the  environmental  and  economic  consequences  of  the 
different  site  conditions,  including  assessment  of  land  and  shore  environ¬ 
mental  effects  and  cost  implications  to  navigation  dredging. 

The  selected  site  condition  would  allow  sublethal  effects  within  the  site  that 
might  develop  only  after  long-term  exposure.  The  dredged  material  that  might 
produce  this  condition  at  the  disposal  site  would  be  expected  to  cause  more 
significant  toxic  response  to  the  sensitive  test  species  in  the  laboratory. 

The  laboratory  tends  to  overstate  field  efforts. 

d.  Relation  of  Selected  Site  Condition  to  Dredged  Itoterlal  Evaluation 
Procedures . Dredged  material  evaluation  procedures  (sampling  requirements, 
chemical  and  biological  tests,  and  disposal  guidelines),  promulgated  pursuant 
to  the  CWA  authorities  of  the  Corps,  EPA,  and  Ecology  are  used  as  the  primary 
means  of  ensuring  that  the  preferred  biological  effects  site  management 
condition  is  not  violated.  The  evaluation  procedures  can  assist  regulatory 
agencies  in  assessing  wiiether  disposal  of  a  dredged  material  from  a  given 
project  would  result  in  unacceptable  adverse  Impacts  to  the  water  column  or 
benthic  environment  and,  as  such,  would  or  would  not  be  compatible  with  the 
preferred  disposal  site  condition.  It  Is  important  to  note  that  the  alterna¬ 
tive  site  conditions  cannot  be  translated  to  "types  of  dredged  material" 

(l.e.,  there  is  no  "site  condition  II  material").  Rather,  the  alternative 
conditions  represent  different  dividing  lines  between  site  effects  that  are 
"acceptable"  and  those  that  are  not.  A  mix  of  dredged  material  will  be 
discharged  on  site,  but  the  site  will  be  managed  consistent  with  the  defined 
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site  management  condition.  Because  only  acceptable  sediments  will  be  dis¬ 
charged  at  the  disposal  sites,  the  aggregate  condition  of  each  site  is 
expected  to  be  substantially  better  than  allowed  under  the  selected  management 
condition  (site  condition  II). 

The  dredged  material  evaluation  procedures  must  be  continually  reviewed  and 
periodically  updated  to  incorporate  the  best  available  scientific  knowledge 
and  information  concerning  potential  adverse  effects  of  sediment  chemicals  on 
biological  resources.  This  must  be  done  to  ensure  that  the  most  appropriate 
tests  and  test  interpretation  guidelines  are  used  in  dredged  material  evalu¬ 
ation.  Disposal  site  environmental  monitoring  is  expected  to  be  a  key  factor 
in  these  reviews  and  conslderaion  of  proposed  changes  to  the  evaluation 
procedures.  While  the  evaluation  procedures  will  necessarily  change,  the 
selected  site  condition  is  expected  to  remain  the  site  management  objective  in 
the  Phase  I  area. 

Detailed  description  of  the  PSDDA  dredged  material  evaluations  is  contained  in 
EPTA. 

2.0b  Pinal  Alternatives. 


a.  Combinations  of  Disposal  Sites  and  Alternative  Biological  Effects  Site 
Conditions.  In  assessing  the  environmental  consequences  of  the  PSDDA  programT 
it  is  necessary  to  consider  the  combined  effects  of  different  biological 
effects  conditions  at  specific  disposal  sites.  The  possible  combinations  of 
the  different  sites  and  site  conditions  are  numerous:  nine  in  Port  Gardner 
and  six  each  in  Commencement  and  Elliott  Bays  (21  combinations  in  total).  In 
providing  a  detailed  assessment  of  environmental  consequences  for  a  reasonable 
number  of  possible  alternatives,  those  combinations  containing  both  a  non¬ 
preferred  site  and  a  nonpreferred  site  condition  were  not  considered  further 
by  PSDDA.  The  final  alternatives  (table  2.4),  including  the  no  action 
alternative,  describe  the  range  of  potential  environmental  effects  represented 
by  all  possible  combinations.  The  table  briefly  describes  the  consequences  of 
each  of  the  final  alternatives  for  purposes  of  overview  comparisons  relative 
to  major  Issues.  Detailed  discussion  of  these  issues  is  contained  in 
section  4  of  the  FEIS. 

Given  the  similarity  of  the  disposal  sites,  environmental  impact  is  generally 
more  dependent  on  the  site  management  condition  rather  than  the  disposal  site 
Location.  All  potential  sites  have  relatively  low  habitat  values;  disposal  at 
either  of  the  two  or  three  sites  present  near  each  major  dredging  area  will 
cause  little  significant  difference  in  overall  environnenta 1  impact.  On  the 
other  hand,  different  site  conditions  defining  material  that  is  suitable  at 
the  unconfined,  open-water  disposal  sites  will  have  significantly  different 
environmental  consequences.  The  environmental  consequences  of  the  selection 
of  a  site  condition  for  the  Phase  1  area  are  addressed  in  sections  4  and  5  of 
the  FEIS. 

b.  Environmental  Monitoring  and  Permit  Compliance  Inspections.  Environ¬ 
mental  monitoring  anJpermit  compliance” inspectlonsT^ariopart  of disposal 
site  management,  are  described  in  the  MPK  and  the  Management  Plans  lechnical 
Appendix  (MPIA). 
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TABLE  2.4 

CWPARISON  OF  FINAL  ALTERNATIVES 


1.  HABITAT  LOSS 


Alternative 

a.  Aquatlc/Subtldal 
(acres) 

b.  Land/Shore 
(acres) 

Commencement  Bay: 

Site  1,  Site  Condition 

I 

310 

96 

Site  1,  Site  Condition 

II  * 

310 

29 

Site  2,  Site  Ccmdltlon 

II 

310 

29 

Site  1,  Site  Condition 

III 

310 

5 

No  Action  (PSIC) 

N/D  1/ 

230 

Elliott  Bay; 

Site  1,  Site  Condition 

I 

415 

274 

Site  1,  Site  Condition 

II  * 

415 

266 

Site  2,  Site  Condition 

II 

480 

266 

Site  1,  Site  Condition 

III 

415 

162 

No  Action  (PSIC) 

N/D  1/ 

569 

Port  Gardner; 

Site  1,  Site  Condition 

I 

318 

101 

Site  1,  Site  Condition 

II  * 

318 

10 

Site  2,  Site  Condition 

II 

375 

10 

Site  3,  Site  Condition 

II 

318 

10 

Site  1,  Site  Condition 

III 

318 

0 

No  Action  (PSIC) 

N/D  1/ 

264 

Total  for  all  Sites: 

Site  Condition  I 

1,043 

471 

Site  Condition  II 

1,043 

305 

Site  Condition  III 

1,043 

167 

No  Action 

N/D  1/ 

1 ,063 

*Selected  alternative 


^/N/D:  not  determined.  Some  loss  of  aquatic,  subtidal  habitat  is  expected 
for  disposal  of  material  that  meets  the  Puget  Sound  Interim  Criteria,  via 
beneficial  use  projects  or  projects  that  are  able  to  obtain  necessary  permits 
for  unconfined,  open-water  disposal  on  a  case-by-case  basis. 
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TABLE  2.4  (con.) 


_ 2.  FAUNA 

Alternative  a.  Aquatlc/Subtldal* 

No  Action  Minor  loss  of  benthic 

Invertebrates  or 
dlsplaceaent  of  fish 
or  shellfish,  and  no 
chemical  effects. 


Commencement  Bay: 

Site  1,  Site  Condition  I  Minor  loss  of  benthic 

Invertebrates  and 
displacement  of  fish 
and  shellfish. 

No  chemical  effects 
on  site. 

Site  1,  Site  Condition  II  Minor  loss  of  benthic 

Invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  site. 

Site  2,  Site  Condition  II  Minor  loss  of  benthic 

invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  site. 


Site  1,  Site  Condition  III  Minor  loss  of  benthic 

invertebrates  and 
displacement  of  fish 
and  shellfish. 
Moderate,  acute 
chemical  effects 
within  site. 


b.  Land /shore 

Major  loss  of  land 
Invertebrates  and 
displacement  of  land/ 
shore  species.  Major 
chemical  risks  at 
sites . 


Major  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Jiajor  chemical 
risks  at  sites. 

Moderate  loss  of 
land  Invertebrates 
and  displacement  of 
land/shore  species. 
Moderate  chemical 
risks  at  sites. 


Moderate  loss  of 
land  invertebrates 
and  displacement  of 
land/ shore  species. 
Moderate  chemical 
risks  at  sites. 


Minor  loss  of 
land  Invertebrates 
and  displacement  of 
land/ shore  species. 
Minor  chemical 
risks  at  sites. 
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TABIZ  2.4  (con.) 


2.  FAUNA 


Alternative 

a.  Aquatlc/Subtldal 

b.  Land/Shore 

Elliott  Bay 
Site  1,  Site 

Condition  I 

Minor  loss  of  benthic 
Invertebrates  and 
displacement  of  fish 
and  shellfish. 

No  chemical  effects 
on  site. 

Major  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Major  chemical 
risks  at  sites. 

Site  1,  Site 

Condition  11 

Minor  loss  of  benthic 
Invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  site. 
Displacement/loss  of 
shrimp  from  site. 

Moderate  loss  of 
land  Invertebrates 
and  displacement  of 
land/shore  species. 
Moderate  chemical 
risks  at  sites. 

Site  2,  Site 

Condition  II 

Minor  loss  of  benthic 
Invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  site. 

Moderate  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Moderate  chemical 
risks  at  sites. 

Site  1,  Site 

Condition  III 

Minor  loss  of  benthic 
invertebrates  and 
displacement  of  fish 
and  shellfish. 

Moderate,  acute 
chemical  effects 
within  site. 

Minor  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Minor  chemical 
risks  at  sites. 

Port  Gardner 
Site  1,  Site 

• 

• 

Condition  I 

Minor  loss  of  benthic 
invertebrates  and 
displacement  of  fish 
and  shellfish. 

No  chemical  effects 
on  site. 

Major  loss  of 
land  Invertebrates 
and  displacement  of 
land/shore  species. 
Major  chemical 
risks  at  sites. 
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TABLE  2.4  (con.) 


Alternative 

Site  1,  Site  Condition  II 


Site  2,  Site  Condition  II 


Site  3,  Site  Condition  II 


_  2. 

a.  Aquatlc/Subtldal 

Minor  loss  of  benthic 
Invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  site. 

Minor  loss  of  benthic 
Invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  site. 
Burlal/dlsplace- 
ment  of  crabs  from 
site. 

Minor  loss  of  benthic 
Invertebrates  and 
displacement  of  fish 
and  shellfish. 

Minor,  sublethal 
chemical  effects 
within  sites. 


FAUNA _ _ 

b.  Land/Shore 

Moderate  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Moderate  chemical 
risks  at  sites. 


Moderate  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Moderate  chemical 
risks  at  sites. 


Moderate  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
Moderate  chemical 
risks  at  sites. 


Site  1,  Site  Condition  III  Minor  loss  of  benthic 

Invertebrates  and 
displacement  of  fish 
and  shellfish. 
Moderate,  acute 
chemical  effects 
within  site. 


No  loss  of 
land  invertebrates 
and  displacement  of 
land/shore  species. 
No  chemical 
risks  at  sites. 
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TABLE  2.4  (con.) 


Alternative 
No  Action 

Commencement  Bay: 

Site  1,  Site  Condition  I 


Site  1,  Site  Condition  II 


Site  2,  Site  Condition  II 


Site  1,  Site  Condition  III 


Elliott  Bay: 

Site  1,  Site  Condition  I 


Site  1,  Site  Condition  II 


_ 3.  WATER  AND 

a.  Aquatic/Subtldal 

No  adverse  effects 
to  water  quality  or 
sediment  quality. 


Short-term  water 
quality  effects. 

^  change  to 
existing  sediment 
quality. 

Short-term  water 
quality  effects. 

Minor  adverse  effects 
to  sediment  quality 
within  site. 

Short-term  water 
quality  effects. 

Minor  adverse  effects 
to  sediment  quality 
within  site. 

More  dispersive  site. 

Short-term  water 
quality  effects. 
Moderate,  adverse 
effects  to  sediment 
quality  on  site. 

Short-term  water 
quality  effects. 
Improvement  of 
existing  sediment 
quality. 

Short-term  water 
quality  effects. 

Ito  change  In  existing 
sediment  quality. 


SEDIMENT  QUALITY 

b.  Ian d7 shore 

Major  chemical  risks 
to  ground  water  and 
shoreline  water. 


Major  chemical 
risks  to  ground  water 
and  shoreline  water. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 


Minor  chemical 
risks  to  ground  water 
and  shoreline  water. 


Major  chemical 
risks  to  ground  water 
and  shoreline  water. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 
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TABLE  2.4  (con.) 


Alternative 


3.  WATER  AND  SEDIMENT  QUALITY 


a. 


Aquatlc/SubtidaiT 


land/ shore 


Site  2f  Site  Condition  II  Short-term  water 

quality  effects. 

change  In  existing 
sediment  quality. 

More  dispersive  site. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 


Site  1,  Site  Condition  III  Short-term  water 

quality  effects. 
Moderate,  adverse 
effects  to  sediment 
quality  on  site. 

Port  Gardner: 

Site  1,  Site  Condition  I  Short-term  water 

quality  effects. 

No  change  to 
existing  sediment 
quality. 


Site  1,  Site  Condition  II  Short-term  water 

quality  effects. 

Minor  adverse  effects 
to  sediment  quality 
within  site. 


Minor  chemical 
risks  to  ground  water 
and  shoreline  water. 


Major  chemical 
risks  to  ground  water 
and  shoreline  water. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 


Site  2,  Site  Condition  II 


Site  3,  Site  Condition  II 


Short-term  water 
quality  effects. 

Minor  adverse  effects 
to  sediment  quality 
within  site.  More 
dispersive  site.  Closer 
to  resources.  Overlaps 
proposed  Navy  site. 

Short-term  water 
quality  effects. 

Minor  adverse  effects 
to  sediment  quality 
within  site.  More 
distant  site. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 


Moderate  chemical 
risks  to  ground  water 
and  shoreline  water. 
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TABLE  2.4  (con.) 


Alternative 


3.  WATER  AND  SEDIMENT  QUALITY 
Aquatic /Subtld^ 


l.and/Shore 


a. 


Site  1,  Site  Condition  111  Short-term  water 

quality  effects. 
Moderate,  adverse 
effects  to  sediment 
quality  on  site. 


No  chemical 

risks  to  ground  water 

and  shoreline  water. 
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TABLE  2.4  (con.) 


Alternative 


_ 4.  NAVIGATION  DREDGlNGi/ _ 

Volumes  Estimated  for  Volumes  Estimated  for 

UCOW  (2/)  Disposal  (c.y.)  Confined  Disposal  Cc.y.) 


Commencement  Bay: 


Site  1,  Site  Condition  I 

1,348,000 

2,581,000 

Site  1,  Site  Condition  II 

3,160,000 

769,000 

Site  2,  Site  Condition  II 

3,160,000 

769,000 

Site  1,  Site  Condition  III 

3,776,000 

153,000 

No  Action  (PSIC) 

225,000 

3,704,000 

Elliott  Bay: 

Site  1,  Site  Condition  I 

3,113,000 

7,412,000 

Site  1,  Site  Condition  II 

3,374,000 

7,151,000 

Site  2,  Site  Condition  II 

3,374,000 

7,151,000 

Site  1,  Site  Condition  III 

6,162,000 

4,363,000 

No  Action  (PSIC) 

1,350,000 

9,175,000 

Port  Gardner:  3/ 

Site  1,  Site  Condition  I 

2,212,000 

2,731,000 

Site  1,  Site  Condition  II 

4,684,000 

259,000 

Site  2,  Site  Condition  II 

4,684,000 

259,000 

Site  3,  Site  Condition  II 

4,684,000 

259,000 

Site  1,  Site  Condition  III 

4,943,000 

0 

No  Action  (PSIC) 

675,000 

4,268,000 

Total  for  all  Sites: 
Site  Condition  I 
Site  Condition  II 
Site  Condition  111 
No  Action  (PSIC) 


6,673,000 

11,218,000 

14,881,000 

2,250,000 


12,724,000 

8,179,000 

4,516,000 

17,147,000 


I 


l/Estlmated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  permitted)  such  that  the  site  management  condition 
would  not  be  exceeded. 

2/Unconflned,  open  water. 

5/Navy  Homeport  project  is  not  included  in  these  volumes,  as  dredged 
material  from  this  project  will  not  be  discharged  at  the  PSDDA  site. 


i 
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TABLE  2.4  (con.) 


5.  COST  OF  DREDGING  AND  DISPOSAL  1/3/ 


Commencement  Bay: 


Site  I,  Site  Condition 

I 

^48,344, 000 

Site  1,  Site  Condition 

11 

23,398,000 

Site  2,  Site  Condition 

II 

23,398,000 

Site  1,  Site  Condition 

III 

15,465,000 

No  Action  (PSIC) 

64,098,000 

Elliott  Bay: 

Site  1,  Site  Condition 

I 

165,405,000 

Site  1,  Site  Condition 

II 

161,556,000 

Site  2,  Site  Condition 

II 

161,556,000 

Site  1,  Site  Condition 

III 

118,578,000 

No  Action  (PSIC) 

190,795,000 

Port  Gardner: 

Site  1,  Site  Condition 

I 

53,930,000 

Site  1,  Site  Condition 

II 

19,104,000 

Site  2,  Site  Condition 

II 

19,104,000 

Site  3,  Site  Condition 

II 

19,104,000 

Site  1,  Site  Condition 

III 

16,029,000 

No  Action  (PSIC) 

76,194,000 

Total  for  all  Sites:  2/ 

Site  Condition  I 

267,679,000 

Site  Condition  II 

204,058,000 

Site  Condition  III 

150,072,000 

No  Action 

330,762,000 

^/Assumptions  and  derivation  of  cost  estimates  are  provided  in  EPTA. 

2/Costs  do  not  vary  between  the  preferred  and  alternative  sites  for  each  of 
the  three  embayments. 

_3/See  table  4.7  in  Section  4  for  cost  data  presented  on  an  average  cost  per 
cubic  yard  basis  for  each  disposal  site  under  the  three  site  management 
conditions  evaluated. 
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c.  Advance  Federal  Identification  of  Sites.  Pursuant  to  40  CFR  230.80, 
the  Corps  and  EPA  have  identified  the  sites  specified  through  the  PSDDA 
process  as  being  generally  suitable  for  future  disposal  of  dredged  material. 
This  determination  is  based  on  technical  Information  developed  through  the 
PSDDA  studies  and  presented  In  the  Phase  I  FEIS.  The  final  determination  of 
230.80  site  suitability  Is  attached  to  the  FEIS  (exhibit  B). 

d.  ibtlve  American  Fishing. 

(1)  Introduction.  The  rights  of  Native  American  tribes  to  fish  at 
all  "usual  and  accustomed  grounds  and  stations"  in  Puget  Sound  and  the  Strait 
of  Juan  de  Fbca  were  established  by  treaties  negotiated  in  the  1850*8.  Isaac 
Stevens  (then  Governor  and  Indian  Agent  of  the  Washington  Territory)  nego¬ 
tiated  five  treaties  with  Indian  tribes  of  Western  Washington: 

Treaty  of  Medicine  Creek 
Treaty  of  Point  Elliott 
Treaty  with  the  Qulnault 
Treaty  of  Point  No  Point 
Treaty  of  Neah  Bay 

The  first  three  treaties  In  the  above  list  Include  the  provision:  "The  right 
of  taking  fish  at  usual  and  accustomed  grounds  and  stations  is  further  secured 
to  said  Indians  In  common  with  all  citizens  of  the  Territory."  The  Point  No 
Point  and  Neah  Bay  treaties  have  Identical  language,  except  that  they  provide 
for  fishing  In  common  with  "citizens  of  the  Ikiited  States." 

Federal  agencies  have  a  trustee  responsibility  to  exercise  when  making 
decisions  which  may  affect  treaty  fishing  rights. 

There  are  14  Puget  Sound  Treaty  Tribes  that  are  recognized  as  sovereign  tribal 
entitles  governments  with  fishing  rights  at  all  "usual  and  accustomed  grounds 
and  stations"  in  Puget  Sound  and  the  Strait  of  Juan  de  Puca  [as  defined  in 
Ifalted  States  v.  Washington  (384  F,  Supp.  312,  (DOVA  1974))  and  United  States 
V.  Washington ,  459J^F.  Supp.  1020  (DCWA  1978)]  (see  table  2.5).  Under  these 
decisions,  the  treaty  tribes  are  assured  the  opportunity  to  catch  up  to  50 
percent  of  the  harvestable  portions  of  salmon  and  steelhead  runs  passing 
through  or  originating  from  usual  and  accustomed  fishing  grounds.  In 
addition,  fish  are  hairvested  for  ceremonial  and  subsistence  purposes  within 
these  areas. 

Presently,  by  agreement,  regulation  of  fishery  resources,  which  are  subject  to 
treaty  rights.  Including  resource  conservation  actions,  is  accomplished 
through  joint  management  by  the  State  and  treaty  tribes.  Puget  Sound  is 
subject  to  treaty  fishing.  Including  each  of  the  potential  open-water  dredged 
material  disposal  sites  Identified  and  discussed  in  this  DEIS.  The  PSDDA 
agencies  recognize  treaty  fishing  rights  and  formulated  the  PSDDA  proposed 
management  plan  to  avoid  significant  adverse  effects  on  the  ability  of  the 
Indian  tribes  to  take  fish  or  on  the  fishery  resource. 
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TABLE  2.5 


TRIBES  POSSESSING  FISHING  RIGHTS 
IN  THE  PSDDA  PHASE  I  AREA  (CENTRAL  PUGET  SOUND) 


The  following  tribes  possess  adjudicated  fishing  rights  In  or  around  the 
alternative  disposal  sites  studied  by  PSDDA  In  central  Puget  Sound: 

Tblallp  Tribes 
Muckleshoot  Tribe 
Puyallup  Tribe 
Suquamlsh  Tribe 
Yaklna  Tribe 
Luimnl  Tribe 
Swlnomlsh  Tribe 

Hie  following  tribes  are  not  formally  recognized  by  the  Federal  Government  at 
this  time  for  the  purpose  of  receiving  services  from  the  U.S.  Bureau  of  Indian 
Affairs,  but  may  additionally  possess  fishing  rights  to  be  recognized  In  the 
future: 


Duwamlsh  Tribe  (Duwamlsh  River  and  lake  Washington) 
Samlsh  Tribe  (area  unknown) 

Sk)d<oralsh  Tribe  (area  unknown) 

Snohomish  Tribe  (area  unknown) 

Snoqualmle  Tribe  (area  unknown) 

Stlllicum  Tribe  (area  unknown) 


To  ensure  tribal  Input,  coordination  was  maintained  throughout  PSDDA  with 
Indian  tribes.  Participation  In  work  group  meetings,  direct  contacts  with 
Individual  tribes  and  special  meetings  with  tribal  representatives  as  well  as 
exchange  of  correspondence  were  used  to  Identify  tribal  concerns  that  were 
addressed  by  the  study  team  and  In  the  study  documents. 

The  PSDDA  agencies  have  taken  a  variety  of  steps  to  minimize  the  potential  for 
open-water  disposal  of  dredged  material  to  affect  treaty  fishing.  Also 
further  steps  have  been  specified  which  would  be  taken  on  a  project  by  project 
basis.  These  steps  are  summarized  below,  and  are  discussed  In  more  detail  In 
other  sections  of  the  DEIS  as  noted. 

(2)  Consideration  of  Treaty  Fishing  Rights.  Several  steps  were  taken 
during  the  PSDDA  site  Identification  process  to  avoid  the  potential  for 
significant  adverse  Impacts  on  the  treaty  fishing  rights. 

As  part  of  the  site  selection  process,  an  attempt  was  made  to  Identify  the 
high  intensity  fishing  areas  and  areas  of  significant  habitat.  ZSF’s  were 
defined,  to  the  extent  possible,  by  avoiding  these  areas  and  areas  where  human 
use  activities  presented  potential  conflicts  (see  section  2).  Also,  the  ZSF's 
were  sought  In  low  energy  (nondlspersive)  environments  to  facilitate  disposal 
site  monitoring  and  to  avoid  offsite  Impacts.  The  ZSF  siting  studies  identi¬ 
fied  where  the  least  direct  Impact  to  resources  -  via  direct  exposure  and 
offsite  sediment  transport  -  would  exist.  Within  ZSF's  possible  disposal  site 
locations  were  chosen  which  best  avoid  fishing  and  high  quality  habitat  areas 
(e.g.,  via  food  web  studies). 

Having  identified  the  areas  vdilch  best  avoid  direct  impacts  to  marine 
resources,  the  quality  of  dredged  material  allowable  at  these  sites  further 
determines  the  level  of  Impacts  which  may  occur.  Any  of  the  alternative  site 
management  conditions  (I-III)  can  be  managed  at  the  identified  unconflned, 
open-water  disposal  sites  without  unacceptable  adverse  effects.  However,  the 
quantities  of  material  requiring  confined  disposal  varies  greatly  among  these 
levels.  To  the  extent  that  confined  disposal  may  result  In  further  losses  of 
nearshore  ares,  further  Impacts  to  fishing  could  occur. 

If  Site  Condition  I  had  been  chosen  as  the  management  alternative  for  the 
open-water  disposal  sites,  greater  quantities  of  dredged  material  would 
require  confined  disposal  than  with  Site  Condition  II.  This  would  result  in 
significantly  more  proposals  to  fill  nearshore  areas  than  with  Site  Condition 
II.  Similarly,  Site  Condition  II  results  In  greater  volumes  of  material 
requiring  confined  disposal  than  Site  Condition  III. 

Because  specific  sites  for  confined  disposal  were  not  Identified,  it  is 
Impossible  to  accurately  evaluate  the  extent  of  nearshore  impacts  that  would 
occur  for  a  given  site  condition.  However,  it  is  judged  that,  overall, 
confined  disposal  results  In  greater  environmental  Impacts  than  disposal  at 
the  PSDDA  sites.  This  judgement  Is  based  on  the  success  of  the  disposal  site 
identification  process  In  specifying  potential  sites  that  are  well  buffered 
from  resources  of  concern  and  that  are  themselves  of  relatively  low  habitat 
value . 


Primarily  because  of  the  site  selection  process  followed  by  PSDDA,  there  is 
little  potential  for  unacceptable  adverse  effects  to  occur  to  Puget  Sound  to 
tribal  fishing  rights.  However,  indirect  effects  due  to  potential  vessel 
traffic  conflicts  could  not  be  entirely  eliminated  by  the  ^3ittng  process. 
Because  disposal  site  areas  will  continue  to  be  subject  to  tribal  fishing, 
further  project  specific  actions  are  necessay. 

The  following  has  been  identified  as  aproprlate  project  specific  action  to 
resolve  any  conflict  that  dredging  vessel  traffic  may  have  on  tribal  fishinp 
operations. 

Permitting  authorities  will  allow  disposal  to  occur  when  there  is  no 
treaty  fishing  activity  occurring  at  the  disposal  site.  This  will  be 
accomplished  via  the  DKR  disposal  site  use  permit  and  the  Section  404 
permit  process.  During  processing  of  individual  Section  404  applications, 
any  potential  conflict  between  treaty  fishing  and  vessel  traffic  will  be 
addressed  prior  to  disposal.  Conditioning  of  permits  such  that  disposal 
will  be  consistent  with  tribal  fishing  operations  may  be  appropriate  as 
may  be  denial  of  permit  applications  where  necessary. 

In  following  this  permitting  process,  disposal-related  vessel  traffic  and 
fishing  gear  conflicts  with  tribal  fishing  operations  should  not  occur. 
Violations  of  permit  conditions,  including  permit  conditions  tjased  on 
protecting  treaty  rights,  are  enforceable  under  Federal  law. 
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SECTION  3.  AFFECTED  ENVIRONMENT 


3.01  Regional  Setting.  The  Phase  I  study  area  Includes  central  Puget  Sound,  I 

extending  north  from  the  Narrows  Bridge  at  Tacoma  to  the  top  of  the  Kitsap 

Peninsula  (Foulweather  Bluff)  near  the  entrance  to  Hood  Canal  and  across 

Admiralty  Inlet  to  Whldbey  Island  (Double  Bluff).  It  extends  up  the  east  side 

of  Whldbey  Island,  Including  Port  Gardner,  and  Saratoga  Passage  to  a  point 

near  the  community  of  Camano  (figure  3.1). 

i 

a.  Physical  Environment. 

(1)  Geology.  The  three  major  dredging  areas  of  Phase  I  are  located 
within  the  Puget  Sound  Lowland  Physiographic  province.  The  lowland  Is  a 
north-south  trending  trough  which  Is  characterized  by  a  thick  sequence  of 

glacial  sediment  with  a  fairly  active  seismic  history.  Most  of  the  lowlands  | 

He  within  500  feet  of  present  sea  level  and  consist  of  elongated  hills  of 
gentle  to  moderate  relief.  Lakes  are  common  and  many  rivers  aud  streams  drain 
the  area. 

The  glacial  sediments,  which  mantle  most  of  the  Puget  Sound  lowlands,  are  the 

result  of  several  Ice  advances  which  have  occurred  within  the  last  50,000  | 

years.  During  the  roughly  11,000  to  15,000  years  since  the  last  glaciation, 

erosion  and  mass  wasting  processes  have  been  modifying  the  land's  surface. 

Erosion  along  shorelines  and  rivers  has  resulted  in  steep  bluffs  and  land¬ 
slides.  Much  of  this  eroded  material  has  been  deposited  within  lakes,  and 
river  valleys,  and  at  deltas  where  the  rivers  empty  Into  Puget  Sound.  Manmade 
changes  In  the  form  of  cuts  and  fills  have  occurred  within  the  last  120  to  140  I 

years.  Based  on  geophysical  soundings  and  deep  test  borings.  It  appears  that 
the  bedrock  underlying  the  glacial  sediments  In  the  Puget  Trough  consists  of 
several  large  tectonically  active  blocks  which  have  or  are  currently  moving 
relative  to  one  another.  This  movement  Is  to  be  believed  responsible  for  the 
many  earthquakes  which  occur  within  the  area.  Recent  evidence  suggests  that 
major  earthquakes  to  magnitude  7.8  on  the  Richter  scale  are  possible  within  I 

the  Puget  Sound  basin. 

Sediments  are  largely  maintained  In  the  main  basin  due  to  a  prominent  "sill" 
located  between  Admiralty  Head  and  Port  Townsend.  The  central  basin  is  gener¬ 
ally  over  600  feet  deep,  whereas  the  shallow  "sill”  is  only  125  feet  deep, 
thereby  acting  as  a  natural  barrier  to  the  escape  of  water  and  particles  from  | 

the  central  basin  of  Puget  Sound  to  the  Strait  of  Juan  de  Fuca  and  the  Pacific 
Ocean  (PSWQA,  1986  (Issue  Paper:  Contaminated  Sediments  and  Dredging)). 

(2)  Water  Quality.  Water  quality  In  the  main  basin  of  Puget  Sound  Is 

generally  classified  as  "extraordinary"  (Class  AA)  according  to  1984  Ecology 
standards.  Much  of  the  present  concern  about  water  quality  Is  focused  on  the  I 

potential  for  degrading  water  quality  in  currently  relatively  clean  areas  of 

the  Sound  and  on  highly  Industrialized  embayments  such  as  Commencement  Bay, 

Elliott  Bay,  and  Port  Gardner,  where  the  historic  practice  of  discharging 
wastes  Into  nearshore  waters  has  produced  significant  pollution  related 
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Impacts.  Coatamloant  concerns  have  surfaced  in  recent  years  and  have  been  the 
focus  of  ongoing  investigations  and  analysis  by  the  Puget  Sound  Water  Quality 
Authority  idilch  has  led  to  the  adoption  of  a  Puget  Sound  Water  Quality  Manage¬ 
ment  Plan  (PSWQA,  1986).  The  reader  la  referred  to  the  1986  PSWQA  "State  of 
the  Sound  Eleport”  for  a  comprehensive  overview  of  water  quality  conditions  In 
Puget  Sound  and  the  1987  Puget  Sound  Water  Quality  Management  Plan  for  a 
detailed  discussion  of  pollution  control  activities.  The  following  summary  Is 
extracted  from  this  report. 

Historically,  Puget  Sound  has  been  Impacted  by  discharges  of  conventional 
pollutants  (i.e.,  high  BOD,  pathogens,  and  nutrients)  and  toxic  chemical 
substances,  although  most  of  the  point  source  discharges  are  now  controlled 
through  the  NPDES  permit  program.  Although  controls  on  large  discharges  of 
untreated  sewage  and  mill  effluents  have  been  successful  at  reducing  high 
bod's  and  Improving  water  quality.  Isolated  fish  kills  still  occur  In  local¬ 
ized  areas  of  the  Sound  due  to  natural  (I.e.,  algal  blooms)  and  anthropogenic 
sources.  Nutrients  are  generally  not  a  problem  In  the  marine  waters  of  the 
central  Puget  Sound  basin. 

Potentially  harmful  chemicals  entering  Puget  Sound  from  a  variety  of  point  and 
nonpoint  sources  bind  to  particles  In  the  water  which  eventually  settle  to  the 
bottom.  As  a  result,  sediments  In  some  portions  of  the  Sound  are  currently 
contaminated  with  potentially  harmful  and  persistent  chemicals.  Chemicals  of 
concern  have  been  Identified  In  sediments  from  all  three  Phase  I  urban  embay- 
ments.  Severe  chemical  contamination  of  Puget  Sound  from  multiple  sources,  as 
measured  In  sediments  and  animal  tissues,  appears  to  be  patchy  In  distribution 
and  generally  confined  close  to  the  sources  (PSWQA,  1986).  Of  the  thousands 
of  chemicals  known  or  suspected  to  exist  In  the  environment,  only  a  relatively 
small  number  are  routinely  measured.  They  typically  have  been  Identified  as 
(1)  potentially  affecting  human  health  or  marine  life;  (2)  historically  docu¬ 
mented  In  the  Sound  In  substantial  concentrations;  (3)  persistent  In  toxic 
form;  and  (4)  have  potential  for  food-web  transfer  (PSWQA,  1986).  Table  3.1 
summarizes  the  status  of  selected  toxic  chemicals  of  concern  In  the  Puget 
Sound  basin  In  water,  sediments,  and  tissue. 

Concentrations  of  trace  metals  and  organic  chemicals  of  concern  from  100  to 
10,000  times  greater  than  underlying  water  have  been  observed  In  the  thin 
(0.002  Inches:  0.05  mm)  layer  at  the  seawater  surface  called  the  sea  surface 
microlayer  (Word  et  al.,  1986;  Hardy,  1986).  High  levels  of  chemicals  have 
been  related  to  the  presence  of  dissolved  organic  matter  concentrated  in  this 
layer  In  a  complex  matrix  of  natural  and  synthetic  substances  floating  on  the 
surface  like  oil.  Atmospheric  Inputs  as  well  as  oil  and  grease  and  metals  in 
municipal  sewage,  and  Industrial  effluent  are  the  primary  Input  sources  to  the 
microlayer.  Floatable  substances  In  dredged  material  also  have  been  suggested 
as  a  potential  Input  source  to  the  sea  surface  microlayer  (Word  et  al.,  1986; 
Hardy,  1986). 

Site  specific  discussions  on  water  quality  conditions  are  addressed  later  in 
this  section  for  each  of  the  three  urban  embayments  where  a  disposal  site  is 
being  considered. 
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TABLE  3.1 


SELECTED  COHTAMIMANT  DISTKIB'OTtOHS 
III  THE  POOET  SOOHD  BASIE  (After  PSWQA,  1986)  ]_/ 


Veter  2/ 


Sediaent 


Tinue 


PAH*  e  Detected  et  very  lov  concen- 
tretione  (.01  ppb)  in  wetere 
of  Puget  Sound  centrel  beelo. 
Moetly  eeeoeieted  with  per- 
tieuletee  euepended  in  weter 


PCB'f  Detected  et  very  low  concen- 
tretione  (.001  to  .01  ppb)  in 
wetere  of  Puget  Sound  centrel 
beein.  Moetly  eeeoeieted 
with  perticuletee  euepended  in 
weter. 

Copper  Detected  et  very  low  concen- 
tretione  (.1  to  1  ppb)  in 
wetere  of  Puget  Sound  centrel 
beein. 


Leed  Detected  et  very  low  eonccn- 

tretione  (1  to  10  ppb)  in 
wetere  of  Puget  Sound  Centrel 
beein. 


Zinc  Detected  et  very  low  eonccn- 

tretione  (1  to  10  ppb)  in 
wetere  of  Puget  Sound  centrel 
beein. 


Mercury  Detected  et  very  low  concen- 
tretione  (leee  then  ,001  ppb) 
in  wetere  of  Puget  Sound 
central  beein. 


Arsenic  Detected  very  low  concen- 
tretione  (1  to  10  ppb^  in 
wetere  of  Puget  Sound  central 
basin. 


Elevated  concentrations 
(fioa  10a  to  420a  reference) 
in  industrialised  urban 
areas.  Eagle  Harbor  has 
highest  elevation 
■eeaured. 

Elevated  concentrations 
(froB  20a  to  I30a  reference) 
in  industrialized  urban 
areas  with  eaception  of 
Bcllinghaa  Bay. 


Elevated  concentrations 
(froa  10a  to  370a  refer¬ 
ence)  in  Elliott  Bay, 

Hylcboe  Waterway,  Everett 
Harbor,  Bellinghaa  Bay, 

Eagle  Harbor,  and  Sinclair 
Inlet.  Highest  elevation 
along  Ruston-Poinc  Defiance 
shoreline,  ComaienceBent  Bay. 


Elevated  concentrations 
(from  10a  to  110a  refer¬ 
ence)  in  Elliott  hiy  and 
Sinclair  Inlet.  Highest 
elevation  along  Ruaton- 
Poiot  Defiance  shoreline 


Elevated  concentrations 
(froa  10a  to  43a  reference) 
in  Elliott  Bay,  Duwaaish 
River,  Rueton-Point  Defiance 
(43a  reference),  Everett 
Harbor,  Sinclair  Inlet. 


Elevated  concentrations 
(froB  lOx  to  170a  reference) 
in  Elliott  Bay,  Rueton- 
Point  Defiance  (1 70a  refer¬ 
ence),  Bellinghaa  Bay,  and 
Sinclair  Inlet, 


Elevated  concentrations 
(froB  lOa  to  620x  reference) 
in  Hylebos  Waterway  and 
Rueton-Point  Defiance  (620x 
reference)  shoreline. 


Mainly  in  invertebrates;  sone 
in  fish  livers;  rarely  in  fish 
BUecle  tissue.  Elevated  levels 
in  invertebrates  froB  Eagle 
Harbor,  Mukilteo  ferry  dock 
ares. 

Found  in  nearly  ell  organisms 
froa  nearly  all  areas;  highest 
levels  in  fatty  tissues  of 
marine  mammals  with  long  life¬ 
spans  (e.g.,  harbor  seals  froa 
southern  Puget  Sound). 

Copper  can  accumulate  in 
tissues  of  bivalve  mollusks, 
Crustacea,  fish  livers,  and 
birds  in  industrialized  urban 
areas.  Copper  is  a  natural 
component  of  the  blood  of  crabs 
end  snail s  and  some  other 
invertebrates.  Significant 
accumulation  of  copper  in  fish 
muscle  tissue  froa  several 
areas  of  Coanencement  Bay.' 

Lead  can  accumulate  in  tissues 
of  bivalve  mollusks,  Crustacea, 
fish  livers,  and  birds  in 
industrialized  urban  areas. 

Lead  does  not  generally  accum¬ 
ulate  at  high  levels  in  fish 
tissue. 

Zinc  can  accumulate  in  tissues 
of  bivalve  mollusks,  Crustacea, 
fish  livers,  and  birds  in 
industrialized  urban  areas. 

Zinc  does  not  generally  accumu¬ 
late  at  high  levels  in  fish 
muscle  tissue. 

Historically  high  concentra¬ 
tions  in  mussels  in  Bellingham 
Bay.  Mercury  can  accimiulate  in 
tissues  of  bivalve  mollusks, 
Crustacea,  fish  livers,  and 
birds  in  industrialized  urban 
areas.  Mercury  has  not  been 
found  to  accumulate  at  high 
levels  in  fish  muscle  tissue 
from  Puget  Sound,  but  does  in 
fatty  tissues  of  long-lived 
marine  mammals  (probably  as 
methyl  mercury) . 

Arsenic  levels  in  inverte¬ 
brates,  fish,  and  birds  from 
areas  containing  contaminated 
sediments  are  similar  to  those 
in  reference  areas.  A  natur¬ 
ally  high  level  of  arsenic  in 
seawater  in  the  Northwest 
Pacific  and  Puget  Sound  is  s 
major  source  of  arsenic  in 
organi sms . 


1 /These  contaminants  are  selected  because  they  have  been  the  most  studied.  Many  other  compounds  are 
known  to  be  present  in  harmful  amounts. 

2^/From  Romberg,  et  al.,  1984, 
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(3)  Currents  and  Sediment  Transport.  Although  tidal  action  Is  a 
principal  driving  force  of  the  dynamic  oceanographic  processes  occurring  in 
Puget  Sound,  the  basin  does  receive  a  significant  volume  of  freshwater  each 
year  from  river  discharge,  amounting  to  approximately  20  percent  of  Its  total 
volume.  Strong  tidal  currents  and  turbulence  mix  the  freshwater  and  seawater. 
Inflowing  riverwater  escapes  to  the  ocean  and,  as  a  result  of  mixing,  also 
carries  with  It  about  9  to  10  times  Its  volume  of  seawater.  To  compensate  for 
the  loss  of  seawater,  there  Is  an  Inflow  of  more  saline  water  from  the  Strait 
of  Juan  de  Fuca.  Because  the  mixed  water  Is  of  lower  salinity,  and  therefore 
of  lower  density,  a  net  outflow  occurs  near  the  surface  and  a  net  Inflow  at 
depth  (DSSTA).  The  topography  of  Puget  Sound  produces  complex  current 
patterns.  However,  In  general  the  swiftest  currents  flow  near  the  channel 
centers,  and  weaker  currents  occur  near  the  shore,  and  at  the  heads  of  most 
bays. 

The  rivers  that  flow  Into  Puget  Sound  discharge  about  17.5  million  cubic  yards 
(c.y.)  of  sediment  annually  (Downing,  1983 A  large  portion  of  this  mate¬ 
rial  Is  fine  enough  to  remain  suspended,  and  Is  carried  out  of  the  Sound.  The 
rest  Is  deposited  at  the  river  deltas  and  In  quiet  areas  such  as  bays  and 
Inlets. 

Heavier  particles  settling  out  of  the  water  column  form  the  bottom  sediments. 
Lighter  sediments  comprised  of  smaller  particles  may  be  suspended  In  the  water 
column  Just  above  the  bottom  and  form  what  is  called  a  benthic  nephlold  layer 
(PSWQA,  1986).  The  nephelold  layer  moves  around  with  the  bottom  currents 
thereby  transporting  and  redistributing  sediments  throughout  the  deep  basin  of 
Puget  Sound. 

(4)  Marine  and  Estuarine  Sediments.  Sediment  quality  throughout  the 
central  basin  of  Puget  Sound  and  In  the  three  Phase  I  study  areas  has  been 
well  documented  (Dames  and  Moore,  1981;  Romberg  et  al. ,  1984;  Tetra  Tech, 

1985;  Stober  and  Chew,  1984;  Chapman,  et  al.,  1984;  PSWQA,  1986;  U.S.  Navy 
Homeport,  Everett,  WA  FEIS,  1985;  U.S.  Navy  Homeport,  Everett,  WA  EISS 
(Corps),  1986;  etc.).  Conclusions  emerging  from  these  studies  Indicate  that 
much  of  present  elevated  chemical  concentrations  In  sediments  are  associated 
with  areas  of  Intensive  human  activity,  whereas  the  deep  central  basin  and 
embayments  receiving  little  human  use  have  relatively  low  levels  of  chemicals 
of  concern,  although  they  show  significant  elevations  relative  to  historic 
1840  levels  measured  In  core  samples  (PSWQA,  1986).  Table  3.1  summarizes  the 
status  of  selected  chemicals  of  concern  found  In  Puget  Sound  basin  sediments. 

Site  specific  discussions  of  sediment  quality  conditions  are  addressed  later 
In  this  section  for  each  of  the  three  urban  embayments  where  a  disposal  site 
Is  being  considered. 
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jL/At  density  equivalent  to  dredged  material. 
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b.  Biological  Environment. 

(1)  Benthic  Communities.  The  following  descriptions  are  taken  from 
the  Elliott  Bay  Small  Craft  Harbor  EIS  (Corps,  1987),  but  generally  apply  to 
benthic  habitats  found  In  the  three  Central  Puget  Sound  Phase  I  study  areas. 

The  highest  Intertidal  areas  are  generally  rlprapped  with  larger  rock  or 
concrete  rubble,  and  are  occupied  by  plants  and  animals  adapted  to  extensive 
exposure  and  limited  Immersion  In  water.  Common  animals  Include  llttorlne 
snails  and  limpets.  Barnacles  occur  only  near  Mean  Higher  High  Water  (MHHW) 
line. 

The  high  mldtldal  region  (between  MHHW  and  Mean  Sea  Level  (MSL))  has  a  much 
greater  assemblage  of  plants  and  animals  than  areas  above  MHHW.  Substrate 
diversity  Is  high,  further  enhancing  the  diversity  of  the  biological  com¬ 
munity.  Barnacles  occur  on  cobbles  and  boulders  throughout  this  zone. 

Limpets  and  mussels  are  also  found  on  larger  rocks  and  rubble.  A  cover  of  sea 
lettuce  (Ulva  spp.)  occurs  on  rocks  and  boulders  in  the  upper  part  of  the 
zone.  The  brown  rockweed  (Fucus  veslculatus) ,  sea  lettuce,  and  red  alga 
(Endocladla  spp.)  are  common  In  the  lower  portions. 

The  low  oildtldal  region  from  about  MSL  to  Mean  Lower  Low  Water  (MLLW)  is  an 
area  of  high  productivity  and  diversity.  Animals  and  plants  attached  to  rock 
surfaces  Include  large  numbers  of  barnacles  and  mussels,  frequently  displaced 
by  a  dense  cover  of  algae.  Near  MLLW,  plant  and  animal  cover  on  the  cobble/ 
boulder  may  exceed  70  percent.  Beneath  the  rocks,  the  purple  shore  crab 
( Hemlgrapsus  spp.)  is  abundant.  Also  found  on  or  beneath  rocks  are  encrusting 
sponges  and  sea  squirts  (ascldlans),  and  the  green  sea  anemone  (Anthopleura 
spp.).  The  clay  pavement  substrate  Is  colonized  by  boring  clams.  Sand  and 
mixed-fine  substrates  appear  to  be  relatively  barren  except  for  scattered 
Macoma,  heart  cockles  (Cllnocardlum  nuttallll),  butter  clams  (Saxldomus 
glganteus) ,  and  little  neck  clams. 

The  lowest  Intertidal  area  (MLLW  to  Mean  Low  Water  (MLW))  contains  many  of  the 
same  species  found  In  the  subtldal  habitats  as  well  as  some  forms  typically 
seen  at  higher  areas.  Plant  and  animal  production  and  diversity  are  apparently 
greater  than  at  higher  elevations.  Plants  are  a  conspicuous  and  dominant  fea¬ 
ture.  Scattered  patches  of  eelgrass  (Zostera  spp.)  occur  up  to  about  -1.0 
feet  on  sand  substrate.  Much  more  common  and  abundant  are  algae  species.  The 
most  abundant  brown  algae  are  Laminaria ,  Costarla,  Alaria,  and  Sargassum.  The 
bull  kelp,  Nereocystis,  is  uncommon  except  for  the  lowest  levels  of  the  inter¬ 
tidal  zone.  Green  algae  are  dominated  by  Ulva  and  red  algae  are  characterized 
by  encrusting  and  large  fleshy  forms.  Common  larger  benthic  animals  Include 
sea  anemones,  polychaete  worms,  crabs  and  sea  squirts. 

Typical  subtidal  habitats  Include  silt  and  sand,  sand  with  coarse  gravel  and 
shell  debris,  and  gravel/cobble/boulder  beds.  The  first  habitat  type  is 
characterized  by  fine  to  medium  sand  sediments.  Benthic  plants  and  animals 
are  dominated  by  forms  adapted  to  soft  bottom  habitats.  Plants  are  primarily 
a  microflora  of  diatoms  with  occasional  drifting  or  unattached  macroalgae. 
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Eplfauna  are  generally  uncommon.  Occasional  residents  include  sea  stars,  sea 
pens,  pagurld  hermit  crabs,  nudlbranchs,  and  burrowing  anemones.  Mud  shrimp 
(Upogebla)  and  ghost  shrimp  (Calllanasa)  In  shallower  subllttoral/littoral 
areas  are  the  most  common  large  Infaunal  crustacean  species.  Dungeness  crab 
are  abundant  In  many  Puget  Sound  emba}rments.  Pandalld  shrimp  support  com¬ 
mercial  fisheries  In  Port  Susan  and  Port  Gardner,  and  a  limited  fishery  In 
Elliott  Bay.  Geoducks  (Panope  generosa)  are  present  In  commercial  numbers  In 
many  areas  In  central  Puget  Sound.  Smaller  Infauna  Include  a  relatively 
diverse  £md  abundant  community  of  tube  dwelling  polychaetes  and  amphlpods . 

Another  subtldal  habitat  Is  characterized  by  sllty-sand  or  small  cobble/gravel 
material.  Shell  debris  Is  dense  In  places  and  consists  mainly  of  rock  boring 
clam  and  horse  clam  shells.  Plant  forms  Include  occasional  macroalgae  and 
scattered  small  patches  of  eelgrass.  Eplfauna  are  restricted  mainly  to  larger 
rocks  and  wood  debris.  Turret  shells  are  common  on  the  rocks  and  nudlbranchs 
are  occasionally  found.  The  coon-strlpe  and  broken-back  shrimps  are  common 
under  logs  and  under  rocky  rubble.  The  rock  crab  Is  also  seen  around  rocky 
areas.  Open  sandy  areas  are  occupied  by  occasional  sea  pens.  Cockles  are 
common  Infauna. 

A  third  subtldal  habitat  Is  comprised  of  mixed  coarse  material  overlying 
sediments  comprised  of  small  gravels,  sand  and  silt,  or  flat  clay  hard  pan. 
Marine  flora  utilizing  this  habitat  are  dominated  by  a  rich  and  diverse 
assembladge  of  macroalgae  Including  bull  kelp  (Nereocystls),  laminaria, 

Cos tar la.  Alar la,  Petalonla,  Fhcus,  Sargassum,  Ulva,  Codluro,  and  a  number  of 
filamentous  and  blade-llke  red  algae*I  Epilauna  Includes  a1)undant  populations 
of  broken-back  shrimp,  rock  crab,  and  kelp  crab  (Pugettla  producta).  Nudl¬ 
branchs  occur  between  and  on  top  of  the  algae.  TVo  anemones,  Tealia  coriacea 
and  Metrldlum  sp.  (large  white  anemone)  are  common  as  are  slipper  shells  and 
sea  squirts.  Ediinoderms  Include  several  sea  stars  and  a  sea  cucumber 
(Cucumarla).  Infaima  Include  a  typical  community  of  polychaete  worms  adapted 
to  grave 1/rocky  bottom  habitats.  Common  are  plume  worms  (serpulld)  and 
spaghetti  worms. 

(2)  Plankton  Communities.  Long-term  studies  on  phytoplankton 
diversity  and  abundances  are  lacking  for  Puget  Sound  (Dexter  et  al.,  1985). 
Phytoplankton  can  become  a  water  quality  concern  when  present  in  intense 
blooms,  although  exact  conditions  under  which  blooms  occur  are  not  known. 
Blooms  may  be  related  to  anthropogenic  nutrient  inputs  (Dexter,  et  al., 

1981).  Bloom  dynamics  are  described  below  for  Elliott  Bay  and  Is  used  as  a 
model  for  the  generalized  successlonal  sequence  observed  In  other  Puget  Sound 
embayments  such  as  Commencement  Bay,  Port  Gardner,  and  Saratoga  Passage. 

Temporal  variations  in  phytoplankton  abundances  have  been  described  In  Elliott 
Bay  with  multiple  blooms  commencing  in  May  and  extending  through  September.  A 
succession  of  species  composition  ensues  with  an  initial  diatom  bloom  followed 
by  a  dlnoflagellate  bloom  followed  by  a  fall  diatom  bloom.  The  spring  and 
early  summer  blooms  are  typified  by  species  such  as  Skeletoner'T  p'^ptatum, 
Nitzschla  spp.,  Chaetoceros  cons tr ictus,  debllis ,  C.  compressus, 
soclalls .  Thalassloslra  aestl vales  and  T.  nordenskloldll .  Mid-summer  peaks 
are  usually  dominated  by  £.  costa turn,  whereas  late  summer  dlnoflagellate 
blooms  are  dominated  by  Perldlnium  spp.,  Gynmodlnium  spp.,  and  Ceratium 
f usus .  Fall  diatom  blooms  result  In  a  shift  tack  to  Chaetoceros  spp.  and 
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Thalaasloslra  spp.  Also  present  during  the  summer  are  the  very  small  (l.e., 
1-2  micron}  nanof lagellates ,  which  may  contribute  significantly  to  primary 
production.  This  successlonal  pattern  Is  likely  followed  to  a  certain  extent 
In  all  the  central  Puget  Sound  embayments,  although  species  composition  and 
dominance  hierarchies  may  vary  accordingly. 

Paralytic  Shellfish  Poisoning  (PSP),  a  serious  potential  health  threat  In 
Puget  Sound,  Is  associated  with  certain  "red  tide**  phytoplankton  blooms 
(Dexter  et  al.,  1985).  PSP  Is  caused  by  a  toxin  which  Is  produced  generally 
by  species  of  Gonyaulax ,  a  dlnoflagellate.  Along  the  Pacific  Northwest  coast, 
Gonyaulax  catenella  has  been  Identified  as  the  dlnoflagellate  responsible  for 
producing  PSP.  The  toxin  bloaccumulates  In  shellfish  and  other  organisms  and 
can  cause  paralysis  leading  to  death  In  humans  eating  tainted  shellfish 
(Saunders,  et  al.,  1982;  and  Strickland,  1983).  PSP  Is  a  relatively  recent 
concern  In  the  main  basin  of  Puget  Sound  and  has  been  Identified  by  the  Puget 
Sound  Estuary  Program  (PSEP)  as  an  area  warranting  further  study.  Only 
llmlteC  data  are  available  to  assess  temporal  trends  and  occurences  In  the 
main  Puget  Sound  basin  and  other  areas.  The  threat  of  PSP  affecting  humans  Is 
controlled  by  DSHS  through  shellfish  harvesting  regulations  and  shellfish  bed 
closures,  which  arc  publicized  as  necessary  throughout  the  Puget  Sound  area. 

In  recent  years  PSP  has  been  spreading  throughout  the  Sound.  PSP  cysts  are 
known  to  occur  In  sediments,  and  cyst  redistribution  Is  suspected  as  one 
potential  pathway  for  PSP  spread. 

A  large  number  of  zooplankton  species  are  found  In  Elliott  Bay.  Numerically 
dominant  forms  Include  the  copepods  Corycaeus  spp.,  Pseudocalanus  spp.,  and 
Mlcrocalanus  spp.,  whereas  biomass  dominant  forms  are  comprised  of  larger 
copepods  (Calanus  spp.),  euphauslds  (Euphausa  paclflca),  and  amphlpods  (e.g., 
P.  paclflcaTI 

The  Elliott  Bay  neuston  community  (l.e.,  minute  organisms  floating  at  the 
seasurface  and  exposed  to  any  contamination  In  the  seasurface  microlayer)  Is 
divided  Into  bacterloneuston,  zooneuston,  and  phytoneuston. 

Regarding  bacterloneuston,  seasurface  microlayer  (upper  150  urn.)  populations 
have  been  shown  to  have  different  species  and  more  Individuals  than  In 
subsurface  waters. 

Zooneuston  Include  bacteria,  protozoa,  small  metazoans  (less  than  1  mm),  large 
metazoans  (greater  than  1  mm),  fish  eggs,  larvae,  and  fry.  These  organisms 
form  an  extremely  rich  layer  of  the  sea,  although  they  remain  largely 
unstudied.  Juvenile  fish  are  known  to  actively  feed  on  live  neuston  within 
the  surface  microlayer.  It  is  likely  that  zooneuston  resources  existing  in 
the  upper  surface  layers  of  the  water  column  are  critical  to  the  life  history 
stages  of  many  Important  Puget  Sound  marine  organisms.  Many  species  of 
conmierclal  and  ecological  Importance  have  life  history  stages  that  can  be 
affected  by  microlayer  contamination. 

Phytoneuston  genera  in  the  surface  environment  are  functionally  distinct  from 
the  phytoplankton  community  in  terms  of  species  composition  and  standing 
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crop.  Phytoneuston  coamualtles  have  higher  abuodances,  lower  diversities,  and 
higher  variations  In  species  composition  and  abundance,  greater  absolute 
biomass,  and  more  variable  productivity.  Phytoneuston  communities,  particu¬ 
larly  those  observed  in  nearshore  environments,  are  frequently  dominated  by 
diatoms,  dlnof lagellates ,  blue-green  algal  mats  (cyanophyta) ,  and  euglenolds 
(Word  et  al.,  1986). 

(3)  Anadromous  and  Marine  Fishes.  Northwest  Indians  first  harvested 
salmon  thousands  of  years  ago,  and  today  salmon  remain  the  most  Important 

component  of  the  tribal  and  commercial  and  sport  fisheries  In  Puget  Sound.  I 

Estlisated  average  annual  (1974-1978)  total  commercial  salmon  catch  for  all 
five  species  migrating  through  the  Strait  of  Juan  de  Fuca  (Including  Fraser 
River  Stocks)  Is  117,000  tons  (PSWQA,  1986).  The  1984  salmon  harvest 
accounted  for  approximately  67  percent  of  the  value  of  Puget  Sound's  commer¬ 
cial  fisheries.  Sport  catches  of  salmon  are  estimated  at  800  tons  In  the 
Strait  of  Juan  de  Fuca  and  approximately  1,600  tons  In  the  main  basin  (PSWQA, 

1986). 

The  salmon  fishery  la  subject  to  stringent  management  measures  which  limit 
catches  for  all  species  and  result  In  frequent  closures  for  entire  fisheries. 

In  order  to  ensure  adequate  spawning  escapement.  Natural  runs  of  spring 
Chinook  are  all  but  extinct  (PSWQA,  1986).  Coho  Is  the  most  abundant  species 
In  the  main  basin  and  In  south  Puget  Sound,  and  Is  maintained  almost  exclu¬ 
sively  by  hatchery  propagation.  Populations  of  chlnook,  coho,  pink,  and  chum 
salmon,  as  well  as  steelhead  trout,  are  also  supplemented  artificially  by 
hatcheries  and  rearing  pens  throughout  the  Sound.  While  hatcheries  create 
more  fish,  they  also  Interfere  with  the  natural  gene  pool,  which  may  ulti¬ 
mately  Influence  the  health  of  the  salmon  populations. 

Spawning  and  rearing  habitats  have  been  adversely  affected  by  logging  opera¬ 
tions,  dam  and  lock  construction,  shoreline  development,  and  urban  runoff 
(PSWQA,  1986). 

(4)  Marine  Hammals.  Several  species  of  Puget  Sound's  resident  marine 
mammals  likely  use  Commencement  Bay,  Elliott  Bay,  Port  Gardner,  and  Saratoga 
Passage  for  feeding  or  resting  purposes.  These  Include  the  harbor  porpoise 
(Phocoena  phocoena),  Dali's  porpoise  (Phocenoldes  dallll),  the  killer  whale 
(Orclnus  orca),  and  harbor  seals  (Phoca  vltullna)).  Seasonal  migrants  to 
Puget  Sound  are  the  northern  sea  lion  (Eumetoplas  jubata) ,  California  sea  lion 
( Zalophus  calif ornlanus ) ,  and  the  gray  whale  (Eschrlchtlus  robustus) . 

Northern  and  California  sea  lions  appear  In  Puget  Sound  In  the  autumn  after 
breeding,*  and  leave  the  sound  in  late  spring.  Mlnke  whales  (Balaenoptera 
acutorostrata)  are  occasional  visitors  to  Puget  Sound  and  feed  on  herring  and 
other  small  schooling  fishes.  The  northern  elephant  seal  (Mlrounga 
angustlrostrls)  is  an  occasional  visitor  to  Puget  Sound  and  feeds  on  benthic 
Invertebrates  and  fishes.  The  diet  of  harbor  porpoises  consists  of  small  fish 
and  Invertebrates  such  as  herring  and  squid.  Dali's  porpoise  feeds  primarily 
on  squid  and  small  schooling  fishes.  In  Puget  Sound,  killer  whales  eat  fish 
almost  exclusively,  Including  salmon,  rockflsh,  and  cod.  They  usually  do  not 
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bother  other  marine  mammals  In  the  area.  Because  killer  whales  are  top  carni¬ 
vores  In  the  marine  ecosystem,  the  entire  Puget  Sound  habitat  Is  critical, 
particularly  where  there  are  large  runs  of  salmon.  Harbor  seals  feed  on 
salmon,  herring,  shellfish,  octopus,  and  rockflsh  and  are  commonly  found  In 
Puget  Sound  bays.  In  Puget  Sound,  the  endangered  gray  whales,  forage  In  bays 
for  a  variety  of  benthic  Invertebrates,  myslds,  fish  larvae,  and  small 
schooling  fishes. 

(5)  Water  Birds.  In  general,  birds  using  the  potential  disposal  site 
areas  are  birds  that  feed  In  deepwater.  Dabbling  ducks  such  as  mallards, 
pintails ,  wlgeons ,  etc . ,  and  other  shallow-water  feeders  3uch  as  coots ,  will 
t3rplcally  not  be  In  deepwater.  Birds  living  In  Puget  Sound  typically  adapted 
for  deepwater  feeding  Includes  loons;  grebes;  cormorants;  "bay  ducks”  such  as 
canvasbacks,  scaups,  goldeneyes,  and  buffleheads;  oldsquaws;  scoters;  and 
red-breasted  mergansers.  Other  birds  utilizing  deepwater  habitats  for  feeding 
on  a  less  frequent  basis  Include  bald  eagles,  ospreys,  Jaegers,  various  gulls, 
terns,  and  alclds  such  as  rhlnocerous  auklets,  common  murres,  marbled 
murrelets,  pigeon  guillemots,  and  ancient  murrelets.  Peregrine  falcons 
regularly  migrate  through  Puget  Sound  (and  a  few  overwinter),  but  they  most 
often  utilize  shallow-water  or  upland  habitats  for  hunting.  The  majority  of 
the  birds  listed  above  are  migrants  and/or  winter  residents.  Only  cormorants, 
Barrow's  goldeneyes,  bald  eagles,  ospreys,  some  gulls,  and  all  the  alclds, 
except  ancient  murrelet,  nest  on  or  near  Puget  Sound. 

Most  of  the  birds  listed  above  prey  on  flnflsh;  a  few  prey  on  shellfish, 
particularly  mussels,  and  consequently  may  frequent  shallower  water  than  the 
other  species. 

(6)  Endangered  and  Threatened  Species.  Four  species  of  endangered 
marine  mammals,  one  endangered  bird,  and  a  threatened  bird  may  be  seen  In 
Puget  Sound.  The  marine  mammals,  all  whales,  are  the  gray  whale  (Eschrlchtlus 
robustus) ,  fin  whale  (Balaenoptera  physalus) ,  blue  whale  (B.  musculus),  and 
humpback  whale  (Megaptera  novaeangllae).  Tlie  blue  whale  has  never  been 
verified  in  Puget  Sound  waters ,  though  it  Is  speculated  that  a  whale  Identl- 
f.'.ed  as  a  fin  whale  In  1930  In  Shelton,  may  actually  have  been  a  young  blue 
whale  (letter  from  National  Marine  Mammal  Laboratory,  1980).  That  fin  whale 
sighting  is  the  only  potential  record  of  that  species  in  Puget  Sound.  Sight¬ 
ings  of  gray  whales  in  the  inside  waters  of  Washington  are  rare,  although 
Everitt,  et  al.  (1979),  indicated  that  gray  tdiale  sightings  near  Elliott  and 
Commencement  Bays  occur  at  a  higher  frequency  than  other  areas.  Humpback 
whales  used  to  be  one  of  the  most  frequently  observed  in  Washington's  Inside 
waters,  until  commercial  whaling  dramatically  reduced  their  numbers.  Sight¬ 
ings  of  this  species  in  the  inside  waters  over  the  past  few  years  have  been 
rare. 

The  endangered  bird  species  Is  the  peregrine  falcon.  There  are  no  known 
active  eyries  of  this  species  near  any  of  the  proposed  Phase  I  disposal 
areas.  The  species  regularly  migrates  through,  and  overwinters  In,  specific 
areas  near  Puget  Sound.  The  primary  wintering  areas  are  in  northern  Puget 
Sound,  primarily  near  Skagit,  Samlsh,  and  Lummi  Bays.  Nlsqually  National 
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Wildlife  Etefuge  may  have  one  or  two  wintering  falcons.  Otherwise,  central 
Puget  Sound  sees  an  occasional  peregrine,  lliere  are  no  areas  of  regular 
wintering  peregrines  in  the  central  Puget  Sound  area.  Bald  eagles  are  listed 
as  a  threatened  species  in  Washington.  There  are  several  bald  eagle  nests  in 
the  central  Puget  Sound  area,  and  bald  eagles  are  relatively  numerous  through¬ 
out  the  year  in  the  area. 

Biological  Assessments  (BA's)  prepared  for  the  PSDDA  Phase  I  study  area  are 
attached  in  exhibit  A.  More  detailed  descriptions  of  the  area's  threatened 
and  endangered  species,  and  their  habitat,  are  provided  in  the  BA's. 

c.  Human  fhvironment . 

(1)  Social  Economic.  Waterborne  commerce  has  contributed  signifi¬ 
cantly  to  the  general  economic  well  being  of  the  central  Puget  Sound  region  by 
creating  jobs  in  the  maritime  trades  and  supporting  Industries  and  business. 
The  water-related  industries  in  Seattle,  Tacoma,  and  Everett  have  grown  and 
changed  to  meet  modern  needs.  An  estimated  100,000  Jobs  are  directly  or 
indirectly  dependant  on  port  activity  at  Puget  Sound  terminals  with  the  value 
of  cargo  transferred  through  these  terminals  in  1985  exceeding  il  billion. 
Periodic  dredging  and  disposal  of  dredged  material  is  essential  to  continued 
cargo  vessel  movements  in  most  waterways  and  harbor  areas. 

Also  Important  are  the  70  marinas  and  small  boat  harbors  located  throughout 
the  Phase  I  area.  Periodic  dredging  is  required  to  enable  continued  use  of 
the  more  than  5,700  wet  slips  serving  both  recreational  and  commercial  fishing 
boat  owners. 

Extensive  saltwater  sport  and  commercial  fishing  activity  takes  place  in  these 
areas  with  an  average  annual  catch  of  1,035,000  salmon  and  19,000  steelhead 
trout  harvested  by  (1)  recreational  fishermen;  (2)  non- Indian  comnercial 
fishing  fleets;  and  (3)  Indian  tribes  fishing  in  their  usual  and  accustomed 
fishing  grounds.  Some  of  this  fishing  activity  takes  place  in  areas  that  have 
been  used  as  unccmflned  open-water  disposal  sites  or  are  proposed  for  future 
disposal  sites. 

(2)  Navigation  Development.  Vessels  plying  the  Phase  I  waters  vary 
from  large  bulk  cargo  and  container  ships,  to  barges,  tug  boats,  and  assorted 
other  craft.  Navigation  development  has  occurred  in  all  three  of  the  major 
urban  embayments  since  before  1900.  Over  13.6  miles  of  deep  draft  channels 
and  9.9  miles  of  shallow  draft  channels  have  been  constructed  and  require 
periodic  dredging  to  maintain  adequate  vessel  clearances.  Large  navigation 
improvement  projects  such  as  proposed  for  the  lower  Duwamish  Waterway  and  the 
Blair  and  Sltcum  Waterways  could  be  constructed  within  the  planning  horizon  of 
PSDDA  fdilch  extends  to  the  year  2000.  Major  losses  of  tidal  wetlands,  chan¬ 
nelization  of  some  rivers,  and  decreases  in  productivity  of  the  sound  for  some 
species  have  resulted  from  the  navigation  developments  (e.g.,  crabs  and  salmon 
rearing,  etc.). 


(3)  Dredging  and  Disposal  Activity. 

(a)  Historical  Activity  (1970-1985).  Dredging  activity  has 
occurred  throughout  Puget  Sound  for  a  number  of  decades.  Over  the  period 
1970-1985,  an  estimated  16.8  million  c.y.  of  sediment  was  dredged  from  waters 
and  nearshore  areas  in  the  Puget  Sound  Phase  I  study  area.  Of  the  total 
volume,  the  Corps  of  Bigineers  accounted  for  about  34  percent  of  the  material 
dredged,  while  the  port  authorities  In  the  Phase  I  area  accounted  for  about  28 
percent.  The  remaining  38  percent  of  the  total  dredging  activity  was  under¬ 
taken  by  a  diverse  group  of  dredgers  Including  other  Federal  agencies,  the 
State,  local  governments,  and  private  developers. 

Historically,  dredged  material  has  been  disposed  in  a  variety  of  environments. 
About  60  percent  of  the  material  dredged  between  1970  to  1985  was  disposed  In 
upland  and  nearshore  disposal  sites.  The  remaining  material  was  discharged  at 
designated  and  undesignated  open-water  disposal  sites  located  In  and  around 
Commencement  Bay,  Elliott  Bay,  and  Port  Gardner.  Of  the  DNR  designated  sites 
available  for  unconflned,  open-water  disposal  of  dredged  material,  approxi¬ 
mately  76  percent  of  the  material  was  disposed  at  the  Fourmile  Rock  site  in 
Elliott  Bay. 

During  the  past  15  years,  the  availability  of  upland  and  nearshore  disposal 
sites  has  become  Increasingly  scarce,  resulting  in  greater  reliance  on  uncon¬ 
fined,  open-water  sites  for  disposal  of  dredged  material.  While  only  26  per¬ 
cent  of  the  material  dredged  by  the  Corps  of  Bigineers  went  to  open-water 
sites  in  the  1970's,  about  56  percent  went  to  open  water  between  1980-1985. 

(b)  Projected  Activity  (1985-2000).  An  Increase  in  dredging 
activity  Is  forecasted  over  the  period  1985-2000  as  compared  to  the  prior  15 
years,  assuming  that  all  are  proposed  major  navigation  improvement  projects 
are  indeed  undertaken.  Approximately  22.7  million  c.y.  of  sediment  are 
expected  to  be  dredged  from  Phase  I  areas.  This  represents  an  inctease  of 
nearly  6  million  c.y.  over  the  amount  of  material  dredged  between  1970  and 
1985.  Included  in  the  forecast  are  major  dredging  projects  such  as  the 
proposed  Navy  Homeport  project  in  Everett  (3.3  million  c.y.),  the  Duwamlsh 
River  Widening  and  Deepening  project  (2.55  million  c.y.),  and  the  Blair  Sitcum 
Waterway  Navigation  Improvement  project  in  Commencement  Bay  (2.5  million 
c.y.).  Whether  these  projects  are  undertaken  will  depend  on  a  variety  of 
social  and  economic  factors. 

As  with  past  dredging  activity,  most  of  the  projected  dredging  is  expected  in 
the  Elliott  Bay  area  (10.5  million  c.y.),  although  a  large  volume  of  material 
is  forecast  to  be  dredged  in  the  Port  Gardner  area  (8.2  million  c.y.)  provid¬ 
ing  the  Navy  Homeport  project  is  undertaken.  The  least  amount  of  dredging 
activity  is  expected  in  Commencement  Bay  where  only  approximately  3.9  million 
c.y.  of  material  is  forecast  to  be  dredged  between  1985  and  2000. 

(4)  Native  American  Treaty  Fishing.  In  general,  commercial  fishing 
activity  of  the  Indian  tribes  is  concentrated  during  the  period  from  July 
through  January  of  each  year.  The  first  target  species  typically  is  chinook 
salmon,  and  fishing  usually  ends  with  steelhead.  The  bulk  of  the  commercial 
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catch  value  is  usually  associated  with  the  coho  salmon  fishery,  which  peaks  in 
late  summer  and  early  fall.  Specific  fishery  efforts  in  the  areas  of  the 
potential  disposal  sites  are  described  in  section  3.02c(4)  (Commencement  Bay 
area),  section  3.03c(4)  (Elliott  Bay  area),  and  section  3.04c(4)  (Port  Gardner 
area).  These  descriptions  are  based  on  information  provided  by  the  Northwest- 
Indian  Fisheries  Commission,  some  of  the  individual  tribes,  and  other  recently 
prepared  EIS’s  (U.S.  Navy  DEIS,  1984;  U.S.  Navy  FEIS,  1985;  U.S.  Navy  EISS 
(Corps),  1986;  Elliott  Bay  Small  Craft  Harbor  FEIS  (Corps),  1987). 

Potential  impacts  of  disposal  activities  to  the  tribal  fisheries  described  in 
this  chapter  are  evaluated  in  chapter  4.  The  considerations  given  to  Indian 
treaty  fishing  concerns  are  contained  in  section  2. 


3.02  Commencement  Bay. 

a.  Physical  Environment . 

(1)  Geology.  Figure  3.2  shows  the  existing  DNR  disposal  site  and  the 
selected  and  alternate  disposal  sites  in  Commencement  Bay.  Commencement  Bay 
lies  at  the  southern  end  of  Puget  Sound's  main  basin,  which  connects  through 
Admiralty  Inlet  and  the  Strait  of  Juan  de  Puca  to  the  Pacific  Ocean  near  48d 
N.  To  the  north  of  Commencement  Bay,  the  southern  portion  of  the  main  basin 
is  divided  into  a  number  of  channels  by  Vashon  Island.  To  the  east  of  this 
island  lies  East  Passage,  where  depths  near  midchannel  average  200m.  West  of 
Vashon  Island  lies  Colvos  Passage  with  depths  averaging  110m.  Connecting  the 
southern  ends  of  East  and  Colvos  Passages  is  Dalco  Passage.  Depths  in  this 
area  shoal  over  a  short  distance  from  165m  near  the  mouth  of  Commencement  Bay 
to  44m  within  the  Narrows,  a  major  sill  zone  of  the  main  basin.  Within 
Commencement  Bay,  depths  lessen  gradually  from  the  mouth  toward  the  Bay's 
head,  but  shoal  rapidly  along  the  Bay's  northern  and  southern  sides.  A  number 
of  waterways  adjoin  Commencement  Bay  at  its  head;  several  of  these  waterways 
are  periodically  dredged  by  the  Corps.  The  drainage  area  for  the  Puyallup 
River  watershed  is  approximately  2,455  square  kilometers  containing 
mountainous  and  lowland  areas. 


(2)  Water  Quality.  Water  quality  in  the  main  basin  of  Commencement 
Bay,  exclusive  of  the  waterways,  is  classified  as  Class  A  according  to  1984 
Washington  State  Department  of  Ecology  standards.  Inner  Commencement  Bay 
including  the  waterways  is  classified  as  Class  B.  City  Waterway  is  classified 
as  Class  C. 


Due  to  investigations  initiated  in  1978  by  NOAA  and  subsequent  investigations 
by  others,  concerns  were  raised  about  chemical  contamination  and  possible 
adverse  biological  effects  in  Commencement  Bay.  Contamination  sources  include 
wastes  from  approximately  27  NPDES  discharges  and  over  300  nonpoint  sources  in 
the  Commencement  Bay  area.  Previous  investigations  of  the  nearshore  waters 
indicated  high  concentrations  of  certain  metals  in  the  sediments  from  the 
waterways  and  along  the  southwest  shore.  In  October  1981,  the  EPA  announced  a 
list  of  115  top  priority  hazardous  waste  sites  targeted  for  action  under 
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Superfund.  Coomeacefflent  Bay  was  Included  In  the  ten  highest  priority  sites  In 
the  nation  under  consideration  for  Federal  funding  for  necessary  remedial 
action.  In  September  1983,  EPA  promulgated  a  revised  priority  list  that 
Included  the  Commencement  Bay  Nearshore/Tldeflats  site.  On  April  13,  1983, 
the  EPA  announced  that  an  agreement  had  been  reached  with  Ecology  to  conduct  a 
remedial  Investigation  of  the  hazardous  substances  contamination  In  the 
Nearshore/Tldeflats  Industrial  areas  of  Commencement  Bay.  Under  the  Coopera¬ 
tive  Agreement,  Ecology  was  delegated  the  lead  role  in  the  Investigation.  The 
reader  Is  referred  to  the  Summary  Report  for  the  Commencement  Bay  Nearshore/ 
Tideflats  Remedial  Investigation  (Tetra  Tech,  1985)  for  a  detailed  description 
of  chemical  concerns  in  Commencement  Bay. 

(3)  Currents  and  Sediment  Transport.  As  in  the  rest  of  the  Puget 
Sound  basin,  the  circulation  In  Commencement  Bay  Is  driven  primarily  by  tides 
and  Is  altered  by  local  winds  and  runoff  from  the  Puyallup  River.  The  result¬ 
ing  net  circulation  is  estuarine  in  nature,  where  effects  of  the  river  plume 
are  strongly  influenced  by  movement  of  near  surface  water,  and  movement  at 
depth  Is  governed  by  dynamics  of  the  main  basin. 

In  the  East  Passage  approach  to  Commencement  Bay,  the  prevailing  flow  near 
midchannel  Is  generally  westward  throughout  the  water  column  (Ebbesmeyer,  et 
al.,  1984).  A  shallow  surface  layer  generally  flows  out  of  Commencement  Bay 
and  merges  with  the  westward  flow.  At  greater  depths  there  are  two  branches 
to  the  flow  pattern.  The  major  branch  continues  to  the  west  feeding  into  The 
Narrows.  The  minor  branch  turns  counterclockwise  and  enters  Commencement  Bay 
(DSI  TA). 

The  Puyallup  River's  discharge  of  freshwater  into  Commencement  .Bay  is  approxi¬ 
mately  10  percent  of  Puget  Sound's  total  annual  runoff  (Ebbesmeyer,  et  al., 
1984). 


Vertical  profiles  of  salinity  have  shown  that  the  Puyallup  River  plume 
occupies  approximately  the  upper  2  meters  of  the  water  column  (Cannon  and 
Grigsby,  1982). 

Based  on  measurements  by  the  city  of  Tacoma  (1979),  the  time  required  for  a 
water  parcel  to  travel  from  the  mouth  of  the  Puyallup  River  to  the  mouth  of 
Commencement  Bay  at  a  depth  of  1  foot  Is  approximately  a  quarter  of  a  tidal 
cycle.  This  suggests  that  water  parcels  in  the  Puyallup  River  plume  may 
quickly  exit  the  Bay  (Ebbesmeyer,  et  al.,  1984). 

The  net  current  speed  and  direction  at  depth  (5  m  to  bottom)  within  the  Bay 
suggest  counterflows  across  the  mouth  of  the  Bay.  Previous  investigators 
(Cannon  and  Grigsby,  1982;  Baker  and  Walker,  1982)  have  suggested  that  these 
opposing  net  flows  may  be  the  result  of  eddylike  circulation.  Therefore,  In 
the  vicinity  of  the  proposed  disposal  site,  located  In  outer  Commencement  Bay, 
the  prevailing  flows  are  westward  In  the  shallow  surface  layer  and  southward 
at  greater  depth. 
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Some  observations  of  suspended  sediment  transport  were  made  In  Commencement 
Bay  by  Baker  and  Walker  (1982).  They  found  that  transport  of  sediment  In  the 
upper  portion  of  the  water  column  was  controlled  by  the  Puyallup  River  plume. 
They  also  found  that  throughout  most  of  Commencement  Bay,  particle  losses  from 
the  surface  plume  are  governed  by  mixing  and  dilution  rather  than  particle 
settling.  The  available  data  are  Insufficient  to  adequately  explore  the  fate 
of  suspended  sediment  In  the  river  plume;  however,  losses  of  suspended  sedi¬ 
ment  from  the  Bay  are  thought  to  occur  by  advectlon  out  of  the  bay  towards 
Dalco  Passage  and  also  Into  the  waterways,  as  well  as  some  settling  within  the 
Bay.  There  Is  some  evidence  that  substantial  recycling  of  bottom  sediments  by 
resuspension  occurs  near  the  entrence  to  Commencement  Bay  (Ebbesmeyer,  et  al., 
1984). 

Although  the  proposed  disposal  site  is  located  In  the  entrance.  It  lies  In  an 
area  where  the  sediment  properties  are  anomalous,  suggesting  that  here  the 
sediments  tend  to  deposit  rather  than  erode.  The  small  grain  size  of  sedi¬ 
ments  In  this  area  suggests  that  the  current  speeds  are  less  than  25  centi¬ 
meters  per  second,  a  speed  below  which  disposal  materials  should  not  be 
resuspended. 

(4)  Marine  and  Estuarine  Sediments.  The  primary  source  of  suspended 
sediment  In  Commencement  Bay  la  the  Puyallup  River.  Annual  sediment  discharge 
Is  approximately  395,000  c.y.  (Downing,  1983).  The  Commencement  Bay  Zone  of 
Siting  Feasibility  (ZSF)  covers  an  area  exhibiting  a  tongue  of  fine  grained 
sediments  extending  from  the  central  basin  into  the  bay.  This  area  within 
which  the  alternate  and  preferred  sites  were  sited  exhibited  predominantly 
coarse  to  fine  silt  sediments  with  clay  contents  greater  than  15  percent  and 
volatile  solids  greater  than  6  percent. 

Sediment  quality  studies  conducted  by  Crecellus,  et  al.  (1985)  and  Hlleman  and 
Matta  (1983)  on  or  near  the  DNR  Commencement  Bay  disposal  site  Indicated  that 
sediment  chemical  levels  were  very  low  with  the  exception  of  trl-  and  tetra- 
chlorobutadlene.  No  evidence  of  sediment  toxicity  was  found  by  Swartz,  et  al. 
(1982)  at  the  existing  DNR  site. 

(5)  Air  Quality.  The  Puget  Sound  Air  Pollution  Control  Agency 
(PSAPCA)  has  jurisdiction  over  Commencement  Bay  air  quality.  PSAPCA  adminis¬ 
ters  and  enforces  air  pollution  control  standards  and  regulations  and  Is 
responsible  for  Implementing  the  requirements  of  the  State  of  Washington  and 
Federal  Clean  Air  Acts.  The  following  summaries  are  based  on  the  PSAPCA  Air 
Quality  Data  Summary  for  1985.  For  carbon  monoxide  (CO),  two  of  the  three 
Tacoma  stations  violated  or  exceeded  the  average  CO  standard  at  least  twice. 

No  stations  exceeded  the  1  hour  standard  of  35  ppm.  For  suspended  particulates 
two  stations  had  several  values  above  the  primary  standard  (75  mlcrograms/cublc 
meter).  Lead  concentrations  measured  at  all  Tacoma  area  stations  were  lower 
than  the  ambient  standard  of  1.5  mlcrograms/cublc  meter.  No  stations  In  the 
Tacoma  area  exceeded  sulfur  dioxide  standard.  There  are  no  ozone  stations  In 
the  Commencement  Bay  region,  as  high  ozone  levels  only  occur  some  distance 
down  wind.  There  were  no  ozone  levels  in  Pierce  County  that  exceeded  the  0.12 
ppm  standard. 
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Nitrogen  dioxide  levels  neasured  In  Puget  Sound  area  have  never  exceeded  the 
0.05  ppm  standard. 

The  Pollutant  Standards  Index  (PSD,  a  nationally  uniform  Index  for  dally  air  j 

quality  reporting,  associates  pollutant  levels  In  a  24  hour  period  with 

potential  health  effects.  When  the  PSI  Is  above  100  the  measured  pollutant 

level  (of  CO,  suspended  particulates,  and/or  sulfur  dioxide)  exceeds  the 

national  primary  air  quality  standard.  For  Tacoma,  the  PSI  was  exceeded 

12  days  during  1985. 

b.  Biological  Bivlronment.  ^ 

(1)  Benthic  Communities. 

(a)  In ter tidal/ Shallow  Subtldal  Communities.  Comnencement  Bay 
Intertidal  and  shallow  subtldal  benthic  communities  and  habitats  are  re presen-  I 

tatlve  of  those  described  In  detail  In  the  Regional  setting  section  of  this 
EIS  (section  3.01b(l)).  The  bay  can  be  divided  Into  two  basic  habitat  types 
corresponding  with  the  port  waterways  and  the  northeast  and  southwest  shore¬ 
lines.  The  communities  In  the  waterways  are  well  described  In  Volume  IV 
(Invertebrates),  of  the  Commencement  Bay  Study  (Dames  and  Moore,  1981). 

In  general,  habitat  types  In  the  waterways  are  pillng/rlprap  and  soft  bottom  ^ 

(sand/allt),  both  Intertidal  and  shallow  subtldal.  Dominant  taxa  In  the 
waterways  In  terms  of  abundance  and  diversity  are  polychaetes,  copepods, 
gammarld  amphlpods,  and  bivalve  molluscs. 

The  northeast  shoreline  from  Hylebos  Waterway  to  Brown's  Point,  and  the  south-  i 

west  shoreline  from  City  Waterway  to  Point  Defiance  have  very  similar  habitats 

to  those  found  in  Elliott  Bay  and  Port  Gardner,  both  in  the  Intertidal  and 

shallow  subtldal.  These  Include  gravel/ cobble/ sand  habitats,  concrete 

rubble/riprap  habitats,  and  sUty/sand  habitats.  Mallns,  et  al.  (1980), 

compared  species  richness  values  for  benthic  Infauna  for  Commencement  Bay  and 

found  lowest  values  at  the  lower  turning  basin  In  Hylebos  Waterway,  and  the  I 

highest  values  near  Browns  Point. 

Since  these  habitats/communities  are  removed  from  the  selected  and  alterna¬ 
tive  disposal  sites,  (a  2,500-foot  guideline  used  In  the  site  selection 
process  to  minimize  Impacts  to  shoreline  resources)  and  because  they  are 
considered  similar  to  those  habitats  already  described  In  section  3.01b(l)  I 

(Regional  Benthic  Communities)  they  are  not  discussed  here.  The  reader  Is 
referred  to  the  Commencement  Bay  Study  referenced  above  and  to  the  Superfund 
study  prepared  for  Ecology  and  EPA  for  further  Information.  The  focus  of  the 
impact  analysis  will  be  on  communities  In  the  Immediate  and  adjacent  areas  of 
the  selected  and  alternate  disposal  sites. 

(b)  Benthic  Communities  -  Selected  Site  and  Alternative  Disposal  ^ 

Site.  Site  specific  benthic  studies  were  conducted  In  Commencement  Bay  during 
June  1986.  These  studies  were  conducted  by  the  Waterways  Experiment  Station 
(Clarke,  1986)  as  part  of  the  BRAT  (Benthic  Resources  Assessment  Technique) 
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(Lunz  and  Kendall,  1982;  Lunz  and  Clarke,  1985)  evaluation  of  habitat  feeding 
potential  for  demersal  fishes.  The  reader  Is  referred  to  section  3.02b(3)(e) 
for  a  discussion  of  the  results  of  the  fish  feeding  habitat  analysis.  In 
general,  the  results  for  both  sites  show  benthic  Infaunal  comounltles  existing 
In  relatively  homogeneous  coarse  to  fine  silt  bottoms  dominated  by  large 
polychaetes  (Maldanldae,  Terebellldae,  Onuphldae)  and  bivalve  molluscs 
(Axlnopslda  and  Macoma ) .  The  distribution  of  taxa  at  the  preferred  and 
alternate  sites  was  similar,  with  polychaetes  comprising  67  and  72  percent  of 
the  biomass  respectively,  molluscs  (bivalves)  respectively  making  up  28  and  17 
percent  of  the  total,  and  crustaceans  comprising  only  5  and  6  percent  of  the 
total  at  the  two  sites.  Variations  In  biomass  dlstrlbu-  tlon  among  stations 
reflect  the  patchy  distribution  of  benthos  typically  documented  In  benthic 
Investigations  (Johnson,  1972;  Rhoads,  McCall  and  Ylngst,  1978;  Kendall,  1983) 
(figure  3.3).  Depth  partitioning  of  benthos  at  each  station  indicates  that 
most  of  the  biomass  Is  concentrated  within  the  upper  10  centimeters  of  the 
sediment,  generally  within  the  upper  5  centimeters  (figure  3.4).  Average 
biomass  observed  within  the  top  15  centimeters  of  sediment  was  46  g/m2  at  the 
selected  site  and  70  g/m2  at  the  alternate  site,  although  differences  between 
sites  were  not  significant  (p  greater  than  .05)  reflecting  the  high  degree  of 
station  heterogeneity.  Offsite  benthic  resource  values  were  generally  similar 
to  those  observed  on  site. 

In  general  benthic  communities  appeared  to  be  similar  in  taxonomic  composition 
and  biomass  magnitude  (not  significant:  p  greater  than  .05)  to  those  observed 
in  Elliott  Bay  and  Port  Gardner,  although  substantially  higher  biomass  (l.e., 
6.6-7  times)  than  observed  at  the  Saratoga  Passage  disposal  site  (see  section 
3.04b(l)(b)). 

(c )  Crab  and  Shrimp  Resources.  Dungeness  crab  (Cancer  maglster) 
studies  were  conducted  In  Commencement  Bay  during  three  seasons:  Winter 
(February,  1986),  Spring  (June,  1986),  and  Pall  (September,  1986),  by  the 
School  of  Fisheries  and  Fisheries  Research  Institute,  University  of  Washington 
(Dlnnel,  et  al.,  1986a).  Concurrently,  the  University  of  Washington  investi¬ 
gated  abundances  and  distributions  of  commercial  (Pandalid)  shrimp  and  bottom- 
fish.  Sampling  was  performed  at  selected  stations  In  the  bay  (figure  3.5) 
using  beam  trawls  for  capturing  Dungeness  crab  and  shrimp,  and  otter  trawls 
for  capture  of  bottomflsh  and  shrimp. 

No  IXjngeness  crab  were  caught  in  Commencement  Bay  during  any  of  the  three 
sampling  seasons.  Also,  relatively  low  densities  of  commercial  shrimp  were 
caught  bay\fide  (except  during  September  at  c  station  near  Browns  Point)  and  in 
the  disposal  sites  during  the  same  seasons.  Distribution  of  shrimp  throughout 
was  generally  uniform  In  February,  while  shrimp  tended  to  be  most  abundant  at 
the  disposal  sites  in  June  (figure  3.5(a-b)).  Since  the  sites  were  relocated 
between  February  and  June,  the  earlier  data  was  only  used  to  provide  a  general 
indication  of  the  distribution  of  shrimp  In  Commencement  Bay  in  February. 

June  densities  of  beam  trawl  caught  shrimp  were  69  shrlmp/ha  in  the  preferred 
site,  and  25/ha  in  the  alternate  site. 
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la  SepCeaber,  the  highest  density  of  shrimp  taken  during  beam  trawls  was  at 
the  Browns  Point  nearshore  (10  meter)  control  station,  with  a  calculated 
density  of  1,067  shrlap/ha  (all  juvenile  coonstrlpe  shrimp,  Pandalus  danae ) 
(figure  3.5c).  Densities  In  the  disposal  sites  were  In  the  same  range  as  seen 
In  June,  67  shrlap/ha  for  the  preferred  site,  and  81  shrlmp/ha  for  the  alter¬ 
nate  site.  By  contrast,  the  otter  trawl  caught  456  shrlmp/ha  from  the  pre¬ 
ferred  site  and  476  shrlap/ha  from  the  alternate  site.  Dlnnel,  et  al.  (1986), 
found  no  significant  differences  In  shrimp  densities  between  preferred  and 
alternate  sites  (t-test;  p  greater  than  .05).  Biomass  comparisons  for 
Commencement  Bay  disposal  sites  (averaged  for  Otter  Trawl  samples  collected  at 
both  sites) ,  and  other  areas  In  Puget  Sound  Indicate  that  catches  were  gen¬ 
erally  lower  (1.22  kg/ha)  than  from  areas  supporting  commercial  fisheries  for 
shrimp  (ranging  from  0.8  -  15.1  kg/ha;  averaging  6.99  kg/ha)  (table  3.2), 
although  commercially  harvestable  shrimp  resources  may  be  present  at  one 
shallow  (10m)  station  off  of  Browns  Point. 

In  general  shrimp  data  from  all  seasons  and  areas  (l.e.,  including  Elliott 
Bay,  Port  Gardner,  Saratoga  Passage)  indicated  species  specific  depth  prefer¬ 
ences  (figure  3.6).  Coonstrlpe  shrimp  prefer  the  shallowest  depths  (30m),  and 
are  often  associated  with  eelgrass  and  various  algae  (Dlnnel,  et  al.,  1986a). 
The  mid-depths  (50-100m)  are  generally  preferred  by  spot  prawns  and  pink, 
smooth  pink  and  humpback  shrimp.  Sldestrlpe  and  pink  shrimp  are  found  at  the 
deepest  (100-150m)  depths  (Dlnnel,  et  al.,  1986a). 

Size  distribution  patterns  for  shrimp  indicated  that  coonstrlpe  shrimp  are  the 
smallest  species  (average  carapace  length:  9-12mm)  with  size  increasing  with 
depth.  Both  species  of  pink  shrimp  were  small  to  moderate  in  size  (13-18mm), 
whereas  sldestrlpe  and  humpback  shrimp  are  moderate  sized  (18-24iiim)  with  sizes 
decreasing  with  Increasing  depth.  Spot  prawn  were  the  largest  averaging 
26-34mm  carapace  length  and  also  tended  to  smaller  sizes  at  depth  (Dlnnel,  et 
al.,  1986b). 

(2)  Plankton .  Phytoplankton  and  zooplankton  communities  are  gen¬ 
erally  ubiquitous  throughout  Puget  Sound  but  exhibit  tremendous  spatial  and 
temporal  variations  In  species  composition  and  abundances.  The  reader  Is 
referred  to  paragraph  3.01b(2)  for  a  general  discussion  on  bloom  periods  and 
taxonomlc/specles  succession. 

(3)  Anadromous  and  Marine  Fishes.  Three  freshwater  drainages  into 
Commencement  Bay,  predominantly  the  Puyallup  River,  support  five  salmonid 
species  (spring  and  fall  chinook,  coho,  chum,  pink,  and  sockeye)  and  two 
species  of  trout  (cutthroat  trout  and  steelhead  trout).  The  Puyallup  River 
basin  is  by  far  the  largest  and  most  Important  system  of  the  three  with 
sustaining  runs  of  spring  and  fall  chinook,  coho,  chum,  pink,  and  steelhead. 

(a)  Adult  Salmonlds .  Both  a  fall  and  spring  run  of  chinook 
salmon  occurs  through  Commencement  Bay  waters,  with  the  fall  run  the  largest 
of  the  two.  The  WDF  management  period  for  fall-run  chinook  in  Commencement 
Bay  is  usually  from  August  through  mid-October;  the  period  for  spring-run 
Chinook  is  usually  from  mid-April  to  the  end  of  June.  Coho  salmon  are  the 


TABLE  3.2 


ESTIMATED  AVERAGE  SHRIMP  CATCHES  PER  HECTARE  FROM  OTTER  TRAWLS 
CONDOCTEO  IN  SELECTED  AREAS  OF  HOOD  CANAL  AND  PUGET  SOUND  FROM  1967  TO  1979 
(UNPUBLISHED  DATA,  DR.  KENNETH  CHEW,  SCHOOL  OF  FISHERIES, 
UNIVERSITY  OF  WASHINGTON)  COMPARED  WITH  PSDDA  PHASE  I  STUDY  AREAS 
(MODIFIED  AFTER  DINNEL,  et  al.,  1987b) 


Location/Depth  (a)  Number  of  Trawls  Catch  (kg) /Ha 

HOOD  CANAL 

Dabob  Bay 

45  -  70 
70  -  125 
Pleasant  Harbor 
35  -  65 
65  -  90 
Sea beck 

55"-  80 

Potlatch 

90 

PUGET  SOUND 


Port  Susan 
-  70 

80  -  120 
Tulallp 

- 80 

80  -  120 
Carr  Inlet 

45  -  80 
80  -  135 

PSDDA  SITES 


Commencement  Bay 

550  -  560  (averaged ) * 

1.2 

Elliott  Bay 

200  -  560  (averaged)* 

1.7 

200  -  350  (site  1/September) 

4.8 

Port  Gardner 

370  -  425  (averaged)* 

0.1 

Saratoga  Passage 

0.6 

9 

7 

3 

4 


4 

3 


12.8 

•5.7 

13.5 

11.8 


15.1 

2.4 


33 

2.9 

26 

2.7 

24 

3.5 

5 

2.9 

8 

10.0 

3 

0.8 

4 

6.8 

*Both  alternative  sites. 


Fip.ure  3.6  Distribution  by  depth  and  by  species  tor  all  beam  trawl- 
caught  shrimp,  all  areas  and  seasons  combined. 

(Source:  Dinnel  et  al.,  1986a) 
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predominant  sport  and  commercially  caught  species.  The  WDF  management  period 
for  coho  usually  runs  from  the  first  week  In  September  to  the  first  week  In 
November.  The  vn)F  management  period  for  chum  usually  runs  from  the  first  week 
of  November  to  the  first  week  of  January.  Pink  salmon  runs  occur  primarily  in 
odd-numbered  years.  The  WDF  management  period  for  pinks  usually  runs  from  the 
end  of  July  to  the  middle  of  September  with  the  peak  of  the  catch  often  occur¬ 
ring  In  August.  Winter-run  steelhead  trout  are  known  to  occur  In  Commencement 
Bay  and  the  Puyallup  River,  peak  freshwater  catches  are  In  December  and 
January  (section  3.02c(4))  Tribal  Fishery  Management  periods)  (see  figure  3.7 
for  upstream  migration  periods  of  adult  salmon) . 

Very  little  field  Information  exists  on  adult  salmon  within  Commencement  Bay, 
except  general  Information  on  adult  runs  In  the  bay  and  rivers /creeks  as  well 
as  from  current  sports  and  commercial  fishery  activities  (see  figure  3.7). 
Based  on  trap  counts  and  spawning  ground  surveys,  it  is  estimated  that  spring 
Chinook  spawning  escapement  to  the  Puyallup  ranged  from  800  to  1,500  fish  from 
1965  to  1971,  averaging  1,100  annually.  Fall  chlnook  runs  (based  on  spawning 
ground  Information)  were  estimated  at  2,500  to  4,000  fish  between  1966  to 
1971,  averaging  3,400  fish  (Williams  et  al.,  1975).  Coho  salmon  runs  are 
estimated  to  have  ranged  from  42,000  to  70,000  fish  between  1966  and  1971, 
averaging  about  50,000  fish  per  year.  Extensive  tagging  and  recovery  programs 
have  documented  pink  salmon  escapements  to  the  Puyallup  system  ranging  from 
16,000  to  40,000  fish  from  1966  to  1971,  averaging  nearly  26,000  per  odd  year 
escapement  (Williams  et  al.,  1975). 

(b)  Juvenile  Salmonlds.  Juvenile  chlnook  salmon  are  the  most 
abundant  Juveniles  In  the  bay  and  are  present  from  early  April  to  late  July, 
peaking  In  abundance  In  late  May.  Juvenile  pink  salmon  are  the  second  most 
abundant  salmon,  and  are  present  from  late  ‘March  to  June  with  a  peak  abundance 
during  mid  to  late  April.  Natural  production  is  augmented  by  hatchery  produc¬ 
tion.  WDF  operates  a  salmon  hatchery  on  Volght  Creek  (a  tributary  to  the 
Puyallup  River).  The  Puyallup  Nation  operates  a  hatchery  on  Dlru  Creek  (also 
a  tributary  of  the  Puyallup  River).  Figure  3.7  Illustrates  the  timing  of 
salmon  freshwater  life  phases  in  the  Puyallup  Basin. 

Shoreline  configuration  and  water  depth  seem  to  play  a  major  role  in  the  early 
distribution  patterns  of  outmlgratlng  juvenile  salmonlds.  Early  (April  and 
May)  chlnook  juveniles  in  Commencement  Bay  were  predominately  found  along 
shallow,  nearshore  beach  habitat  (Dames  and  Moore,  1981).  Toward  late  May, 
chlnook  began  appearing  In  purse  seine  catches  from  deeper  water  along  the 
face  of  pier  aprons.  Juvenile  pink  salmon  showed  a  strong  preference  for 
mudflat  and  beach  habitat.  Juvenile  chum  salmon  used  nearshore  beach  and 
shoreline  habitat  during  their  early  residency  and  showed  a  shift  to  deeper 
water  along  piers  after  early  June  (Dames  and  Moore,  1961). 

In  general,  juvenile  salmonlds  In  Commencement  Bay  feed  on  eplbenthlc  prey  in 
nearshore  environments  during  the  early  stages  of  their  outmigration  period 
and  shifted  to  nerltlc  organisms  during  the  later  stages  of  their  residency. 
Harpactlcold  and  calanold  copepods,  gammarld  amphlpods,  and  drift  Insects 
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Timing  of  salmon  fresh-water  lif*  phases  in  Puyallup  Basin  (Williams  et  al.  ,  1975) 
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constitute  over  90  percent  of  the  prey  Items  taken  by  juvenile  salmonlds.  A 
detailed  discussion  of  salmonld  and  marine  fishes  and  fisheries  Is  contained 
In  the  Comnencement  Bay  Study  (Volume  III)  (Dames  and  Moore,  1981). 

(c)  Inshore  Marine  Fish  Resources,  Marine  fish  communities  In 
Commencement  Bay  are  generally  represented  In  samples  collected  during  the 
Commencement  Bay  Study  (Corps,  1981).  In  the  waterway,  flatfish  were  the  most 
abundant  group  collected  and  were  dominated  by  English  sole,  rock  sole,  flat- 
head  sole,  c-o  sole,  sand  sole,  starry  flounder,  and  speckled  sanddab.  Less 
abundant  were  Pacific  staghorn  sculpln.  Pacific  tomcod,  ratfish,  copper  rock- 
fish,  and  snake  prlckleback.  Species  more  common  along  the  open-water  shore¬ 
line  Included  rock  sole,  c-o  sole,  and  several  species  of  rockflsh. 

Examination  of  marine  fish  during  the  Commencement  Bay  Study  (Dames  and  Moore, 
1981)  showed  no  gross  external  abnormalities,  and  a  generally  good  condition. 
Several  species,  however,  were  Infected  with  the  nematode  Phllometra  sp.;  but 
the  frequency  of  Infestation  was  no  greater  than  for  other  areas  of  central 
and  southern  Puget  Sound.  NOAA/MESA  studies  (Mallns,  et  al.,  1980)  In 
Commencement  Bay  have  demonstrated  a  high  Incidence  of  Internal  abnormalities 
or  disease  In  several  resident  marine  fish  species,  and  these  abnotrmalltles 
have  been  statistically  correlated  with  high  levels  of  heavy  metals  and 
organic  chemicals  In  the  waterways.  The  EPA  and  Ecology  Nearshore /Tldef la ts 
Remedial  Investigation  of  Commencement  Bay  conducted  under  Superfund  (Tetra 
Tech,  1985)  documented  the  extent  and  distribution  of  contaminants  throughout 
this  area,  and  added  much  new  Information  to  the  earlier  COBS  observations. 
This  study  documented  liver  lesions  In  English  sole  associated  with  several 
waterways.  English  sole  collected  from  Middle  Waterway  exhibited  a  liver 
lesion  Incidence  of  40  percent.  Fish  observed  during  the  superfund  study  did 
not  appear  to  be  severely  stressed  by  liver  lesions  observed  or  by  accumula¬ 
tions  of  toxic  substances  from  the  waterways  and  along  the  Ruston  shoreline. 

Resident  flatfish  are  primarily  benthlvores,  feeding  on  benthic  Infauna  such 
as  polychaetes  and  bivalves,  but  also  feeding  on  eplbenthlc  crustaceans  such 
as  gammarld  amphlpods.  Invertebrate  numbers/types  observed  In  flatfish 
stomach  content  analyses  were  similar  to  the  Infaunal  distribution  In  the 
study  area  although  considerable  between-habltat  and  seasonal  variation  was 
observed.  Prey  Items  of  marine  fish  were  widely  distributed  throughout  the 
bay.  Infaunal  prey  Items,  essentially  bivalves  and  polychaetes,  were  present 
at  nearly  every  subtldal  station  In  the  COBS  study  area.  Eplbenthlc  prey 
Items  were  also  widespread  but  were  most  numerous  In  subtldal  areas  In  the 
following  locations:  Coonnencement  Park,  City  Waterway  at  the  mouth  of  Wheeler 
Osgood,  Middle  Waterway,  and  the  mouth  of  the  Puyallup  River.  Bloassays  with 
invertebrate  prey  species,  (Swartz,  1981)  indicate  that  sediment  toxicity  may 
not  be  a  problem  in  deeper  parts  of  Commencement  Bay,  but  may  be  in  the  water¬ 
ways  (especially  Hylebos  Waterway)  where  sediments  often  appear  to  be  acutely 
toxic. 

There  Is  currently  no  commercial  fishery  for  resident  marine  fish  in  Commence¬ 
ment  Bay.  Recreational  fishing  Is  common,  however,  and  Is  concentrated  along 
Ruston  Way  and  City  Waterway  fishing  piers  and  other  areas  open  to  public 
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access.  A  recent  survey  by  Novlello  (1981)  indicated  that  95  percent  of  the 
fish  caught  In  Commencement  Bay  are  from  the  southwest  side  of  the  bay,  with 
70  percent  caught  at  or  near  the  old  Town  and  Point  Defiance  fishing  piers. 

At  these  piers  the  catch  was  dominated  by  hake,  pollock,  and  Pacific  tomcod. 
From  Middle  Waterway  to  Browns  Point  the  fishing  effort  is  much  lower,  possi¬ 
bly  due  to  restricted  access,  and  the  catch  is  dominated  by  pile  perch  and 
striped  seaperch  (Novlello,  1981). 

(d)  Bottomflsh  Resources  in  the  Disposal  Sites.  Bottomfish 
abundance  and  distribution  at  the  Commencement  Bay  selected  and  alternate 
sites  was  studied  by  the  Iftilverslty  of  Washington  (Dinnel,  et  al.,  1987b) 
using  a  7.6-meter  otter  trawl.  Sampling  was  performed  during  February,  June, 
and  September,  1986.  February  sampling  was  conducted  in  two  rectangular 
sites,  the  original  preferred  site  and  the  original  alternate  site.  These 
sites  were  later  modified  in  June  with  the  overall  result  being  (1)  the 
selected  site  Is  located  Immediately  northeast  of  (and  partially  overlapping 
of)  the  former  preferred  site,  and  (2)  the  current  alternate  site  is  immedi¬ 
ately  north  of  (and  slightly  overlapping)  the  selected  site.  For  purposes  of 
continuity,  the  discussion  will  treat  data  from  the  February  stations  as  being 
from  the  selected  site  and  an  adjacent  site  to  the  southeast. 

In  February,  neither  site  appeared  to  contain  major  summer  populations  of 
recreational  or  commercial  bottom  fishes  as  either  juveniles  or  adults. 
Bottomflsh  were  scarce  at  both  sites;  however,  this  was  due  primarily  to  the 
fact  that  sampling  was  only  with  beam  trawl,  not  otter  trawl,  the  former  being 
not  particularly  efficient  at,  nor  designed  primarily  for,  sampling  of 
bottom-fish.  In  June,  otter  trawl  sampling,  revealed  little  difference  In 
catches  between  the  selected  and  alternate  sites,  suggesting  a  uniform 
distribution  of  bottomfish  in  the  central,  deep  areas  of  Commencement  Bay  at 
this  time  of  year.  The  catches  at  the  two  sites  were  relatively  low  (5-9 
flsh/trawl)  and  were  comprised  primarily  of  ratfish  (Hydrolagus  colliei)  and 
Dover  sole  (Microstomus  pad  ficus) . 

More  bottomflsh  were  caught  in  September.  At  the  selected  site,  the  average 
catch  was  one  flsh/trawl,  representing  6  species.  However,  an  overlapping 
site,  "PSDDA  lA, "  yielded  29  flsh/trawl  and  13  species.  Dominant  species  were 
again  ratfish  and  Dover  sole.  At  the  alternate  site,  average  catch  per  trawl 
was  18  fish  representing  10  species.  Dominate  species  were  ratfish,  Dover 
sole,  and  slender  sole.  The  catch  pattern  of  the  dominant  species  followed 
similar  patterns  during  both  the  June  and  September  cruises.  From  the  data, 
it  is  apparent  that  bottomflsh  are  not  in  either  commercial  or  recreational 
abundance  in  Commencement  Bay  throughout  the  year. 

(e)  Foodweb  Relationships;  BRAT  Assessment  of  Bottomfish 
Feeding  Habitat  Values  in  Disposal  Sites.  An  important  aspect  of  benthic 
habitat  quality  is  the  potential  amount  of  trophic  support  that  a  given 
benthic  habitat  can  provide  to  demersal  bottom-feeding  fishes.  A  procedure 
called  BRAT  (Benthic  Resources  Assessment  Technique)  was  employed  by  personnel 
of  the  Environmental  laboratory,  U. S.  Army  Engineer  Waterways  Experiment 
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Station  during  June/ July  1986  at  each  of  the  alternative  sites  to  assess 
bottomflsh  feeding  habitat  values  (see  Clarke,  1986;  DSSTA). 


The  analysis  focuses  on  a  parallel  examination  of  benthic  Infaunal  resources 
and  bottomflsh  feeding  behavior  within  each  habitat.  Prey  size  and  prey 
vertical  distribution  In  the  sediments  are  two  Important  attributes  of  benthic 
communities  Important  to  opportunistic  benthic  Infaunal  predators.  Benthic 
Resources  In  the  Phase  1  disposal  sites  were  quantified  In  terms  of  vulner¬ 
ability  (benthic  size  distribution:  0.25mm,  0.5mm,  1.0mm,  2.0mm,  3.35mm, 
6.35mm)  and  availability  (depth  of  benthic  food  item  below  the  sediment  water 
Interface:  0— 2cm,  0— 5cm,  0— 10cm,  0— 15cm).  Diets  of  demersal  bottom-feeding 
fishes  collected  In  each  of  the  study  areas  were  quantified  in  terms  of 
benthic  prey  size  distribution,  and  an  Informed  but  subjective  judgment  was 
made  about  the  probable  maximum  foraging  depth  for  each  fish  feeding  group. 

All  fish  diet  samples  were  analyzed  (cluster  analysis)  and  feeding  strategy 
groups  were  Identified  based  on  observed  similarities  in  foraging  behavior 
(l.e.,  similarities  In  benthic  prey  size  distributions  and  probable  foraging 
depths). 

Feeding  strategy  groups  Identified  through  this  exercise  are  summarized  in 
table  3.3.  The  BRAT  focuses  on  benthic  Infaunal  predators  and  couples  the 
benthic  component  of  fish  diets  with  benthic  Infaunal  resources  in  the 
environment.  Four  feeding  strategy  groups  were  Identified  that  exploited 
Infaunal  benthos  heavily  (primarily  Dover  sole  and  English  sole).  Figure  3.8 
Illustrates  the  distribution  and  amount  (g/m2-wet  biomass)  of  potential 
benthic  food  particles  available  to  each  of  the  four  feeding  strategy  groups. 
The  differential  prey  size  and  depth  exploitation  patterns  exhibited  among  the 
four  different  feeding  strategy  groups  identified  within  the  Phase  1  PSDDA 
disposal  sites,  largely  reflect  the  spatial  mosaic  of  benthic  Infaunal  prey 
availability  and  vulnerability  throughout  each  study  area,  during  a  single 
"snapshot  in  time"  of  the  feeding  behavior  of  the  species  collected.  Benthic 
feeding  fish  are  largely  opportunistic  feeders,  and  their  feeding  behavior 
over  time  would  be  expected  to  change  as  a  result  of  temporal  changes  in  the 
benthic  "food"  resources.  A  direct  comparison  of  the  prey  taxa  composition 
observed  In  the  fish  diets  showed  a  close  parallel  with  benthic  taxa  composi¬ 
tions  In  the  environment  (section  3.02b(l )(b) ),  consisting  predominately  of 
polychaetes  and  bivalve  molluscs. 

Comparative  analysis  of  mean  benthic  biomass  resource  values  at  Commencement 
Bay  during  the  summer  of  1986  indicates  that  feeding  habitat  potentials  were 
generally  similar  among  feeding  strategy  groups  at  both  preferred  and  alter¬ 
nate  sites,  ranging  from  a  low  of  13.2  and  21.6  g/m2  for  Group  IIA  predators 
to  a  high  of  24.3  and  35.1  g/m2  for  Group  IIIA  predators  respectively  at  the 
preferred  and  alternate  sites  (table  3.4).  Apparent  differences  in  benthic 
resource  value  magnitude  for  Group  IIIA  between  sites  were  not  significant  (p 
.05),  and  represent  the  patchiness  of  benthic  communities  throughout  the  study 
areas.  Summer  benthic  resource  values  were  generally  higher  for  Group  IIB  and 
IIIA  predators  capable  of  exploiting  prey  down  to  10cm  than  for  Groups  IIA  and 
IIC  which  were  foraging  at  shallower  depths  of  only  5cm.  In  general  benthic 
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TABLE  3.3 


DEMERSAL  FISH  BENTHIC  PREY  SIZE  FEEDING  STRATEGY 
GROUPS  OBSERVED  IN  PHASE  I  PSDDA  STUDY  AREAS 
(AFTER  CLARKE  1986)* 


Group  I Fishes  feeding  oa  prey  less  than  or  equal  to  l.Onin  or  smaller 

with  a  modal  prey  size  around  0.25aim.  No  representatives  of  this 
group  were  found  In  this  data  set. 

Group  II  Fishes  that  exploit  a  wide  range  of  benthic  prey  sizes,  and  are 
not  small  prey  or  large  prey  exploiters.  Three  subgroups  of 
Group  II  predators  were  observed  in  this  data  set. 

Group  IIA  Fishes  that  exploit  benthic  prey 

between  0.25  and  2.0mm.  A  prey  size 
mode  of  0.5mm  is  indicated  for  benthic 
prey  Items. 

Group  IIB  Fishes  that  exploit  benthic  prey 

between  0.5  and  3.35mffl.  A  prey  size 
mode  of  2.0mm  is  indicated. 

Group  lie  Fishes  that  exploit  benthic  prey 

between  0.5  and  3.35fflffl.  A  prey  size 
mode  of  3.35mm  Is  Indicated. 

Group  III  Fishes  that  do  not  exploit  small  sized  benthic  prey.  Exploita¬ 
tion  Is  predominantly  among  benthic  prey  that  are  greater  than 
3.35mm.  One  subgroup  of  Group  III  predators  was  observed  In  this 
data  set. 

Group  IIIA  Fishes  that  exploit  benthic  prey  In  the 

Intermediate  size  range  (0.5  to  2.0mm), 
although  the  prey  size  mode  Is  6.35mm. 

*Reflects  only  groups  feeding  predominantly  on  benthic  prey.  See  Clarke 

(1986)  for  expanded  discussion. 


STATISTICAL  ANALYSIS  OF  POTENTIAL 
HABITAT  FOOD  VALUE 

MEAN  AND  STANDARD  DEVIATIONS  HAVE  UNITS 
OF  BIOMASS  IN  GRAMS  PER  SQUARE  METER 
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resource  values  observed  In  Commencement  Bay  were  comparable  to  those  In 
Elliott  Bay  and  Port  Gardner,  and  substantially  higher  than  those  observed  at 
the  Saratoga  Passage  alternate  site. 

(4)  Marine  Mammals.  All  of  the  marine  mammals  found  in  Commencement 
Bay  are  migratory  and  have  wide  distribution  patterns.  Therefore,  they  are 
discussed  In  the  regional  setting  section.  The  reader  Is  referred  to  the 
regional  marine  mammals  section  3.01b(4)  for  this  discussion. 

(5)  Water  Birds.  Commencement  Bay  provides  habitat  for  relatively 
large  populations  of  both  resident  and  migratory  bird  species.  The  Commence¬ 
ment  Bay  area  In  general  provides  resting  and  feeding  habitat  for  many  species 
of  migratory  shoreblrds  and  waterfowl.  Commencement  Bay  functions  as  both  a 
stopover  point  during  migratory  flights  and  as  an  overwintering  area.  Bird 
distribution  In  the  bay  Is  determined  by  several  factors  Including  habitat 
availability,  feeding  behavior,  and  nesting  preferences.  Shoreblrds  and 
wading  birds,  such  as  tumstones,  sandpipers,  and  herons,  are  exclusively 
nearshore  In  distribution  and  are  commonly  observed  along  the  shoreline  of  the 
outer  bay  and  waterways  and  In  upland  areas.  Concentration  areas  of  shore- 
birds  and  waders  Include  the  Hylebos  Waterway  mudflats  and  the  Intertidal  area 
at  the  Puyallup  River  mouth.  Waterfowl  are  found  In  both  nearshore  waterways 
and  open  bay  regions  with  the  largest  numbers  sighted  along  the  Marine  View 
Drive  and  Ruston  Way  shorelines  and  along  the  banks  and  at  the  mouth  of  the 
Puyallup  River.  Gulls  and  terns  are  observed  throughout  Commencement  Bay  In 
both  nearshore  and  open  bay  habitats.  Gulls  are  present  In  all  seasons  and 
are  far  more  numerous  than  terns,  which  are  present  only  In  late  summer. 

Areas  of  gull  concentration  Include  Intertidal  mudflats,  log  storage  areas, 
and  abandoned  pilings  at  the  mouth  of  City  Waterway.  Seabirds  are  normally 
sighted  In  open  bay  waters  and  seaward  of  the  waterway  mouths.  Cormorants  are 
commonly  seen  roosting  on  pilings  and  bulkheads  along  Ruston  Way.  Raptors  and 
shoreblrds  are  generally  found  throughout  the  terrestrial  portions  of  the 
Commencement  Bay  study  area.  The  forested  uplands  along  Marine  View  Drive  and 
Hylebos  Waterway,  Point  Defiance  Park,  along  the  Puyallup  River,  and  wetland 
areas  are  all  habitats  used  by  raptors  and  passerines. 

Intertidal  mudflats  In  Commencement  Bay  support  feeding  activity  by  shore- 
birds,  waterfowl,  gulls,  and  herons.  Mudflats  In  Hylebos  Waterway  and  at  the 
mouth  of  the  Puyallup  River  are  the  major  Intertidal  feeding  areas.  Open- 
water  areas  and  some  waterways  are  used  as  feeding  habitat  by  seabirds  and 
diving  ducks  (these  species  probably  feed  over  mudflats  at  high  tide). 

Several  bird  species  nest  within  the  Commencement  Bay  study  area.  Glaucous¬ 
winged  gulls  maintain  a  large  breeding  colony  atop  boards  and  pilings  of  an 
abandoned  pier  between  Middle  and  St.  Paul  Waterways.  Bluffs  along  the  Marine 
View  Drive  shoreline  from  11th  Street  to  Browns  Point  are  used  for  nesting  by 
belted  kingfishers  and  bam  owls.  These  species  construct  burrows  in  the  side 
of  the  bluffs.  Barrow  goldeneyes  nest  among  the  pilings  along  Milwaukee 
Waterway,  one  of  the  few  known  nesting  sites  for  this  species  in  coastal 
western  Washington.  Mallards  nest  In  vegetation  along  the  banks  of  the 
Puyallup  River  from  its  mouth  to  the  Interstate  5  bridge  and  occasionally  nest 


In  wetland  areas  between  the  Puyallup  Rlvler  and  Blair  Waterway.  Several 
pairs  of  Canada  geese  nest  alcmg  the  northeast  shore  of  Hylebos  Waterway  In 
the  vicinity  of  the  11th  Street  Bridge  mudflats. 

(6)  Bidangered  and  Threatened  Species.  A  pair  of  bald  eagles  main¬ 
tain  an  active  nest  in  Point  Defiance  Park.  Bald  eagles  are  present  year 
round  in  the  vicinity  of  Commencement  Bay.  The  abundance  of  open  water,  prey 
base,  and  forested  cliffs  all  contribute  to  good  quality  bald  eagle  habitat  in 
this  area.  Peregrine  falcons  have  been  sighted  around  Commencement  Bay  during 
winter  months.  The  lack  of  suitable  perches,  relatively  small  prey  base,  and 
human  activity  around  Commencement  Bay  contribute  to  low  quality  habitat  for 
peregrines . 

Gray  whales  have  been  regularly,  though  certainly  not  commonly,  observed  in 
Dalcos  Passage  and  In  the  outer  reaches  of  Commencement  Bay.  Gray  whales  feed 
in  water  depths  between  40  and  125  feet,  primarily  for  euphausild  shrimp  and 
herring.  However,  feeding  has  only  been  noted  in  northern  migrant  gray 
whales;  those  migrating  south  toward  the  breeding  area  apparently  fast  during 
migration.  Those  observed  In  Puget  Sound  are  apparently  stragglers  who  may 
stay  In  Washington  waters  for  extended  periods.  It  Is  apparently  not  known 
whether  these  stragglers  feed  while  they  are  in  Washington  waters  (Everltt,  et 
al.,  1979).  Humpback  whales  used  to  be  regularly  observed  throughout  Puget 
Sound  (Scheffer  and  Slipp,  1948;  clt.  Everltt,  et  al.,  1979).  They  have 
apparently  not  been  observed  near  Tacoma  or  southern  Puget  Sound  since  the 
1940's  (Scheffer  and  Slipp,  1948;  clt.  Everltt,  et  al . ,  1979),  They  are  now 
one  of  the  rarest  of  whales,  numbering  less  than  1,000  Individuals,  and 
chances  of  seeing  them  In  southern  and  central  Puget  Sound  are  remote. 

The  BA's  prepared  for  the  PSDDA  Phase  I  study  area  are  attached  in  exhibit  A. 
More  detailed  descriptions  of  the  Commencement  Bay  threatened  and  endangered 
species,  and  their  habitat,  are  provided  In  the  BA's. 

c.  Human  Ehvlronment. 

(1)  Social  Economic.  The  dredging  areas  that  will  use  the 
Commencement  Bay  unconflned  open-water  disposal  site  Include  portions  of  King 
County,  most  of  Pierce  County,  the  city  of  Tacoma,  and  other  smaller  com¬ 
munities  like  Gig  Harbor,  Des  Moines,  and  Redondo.  Pierce  County  is  the 
second  largest  county  in  the  State  with  a  population  of  524,900  in  1985. 
Population  growth  over  the  last  decade  has  been  due  to  increases  in  personnel 
at  military  establishments  in  the  vicinity  of  Tacoma  as  well  as  new  and 
expanded  industries  In  and  near  Tacoma.  Population  forecasts  by  the 
Washington  State  Office  of  Financial  Management  show  the  population  of  Pierce 
County  increasing  to  618,700  by  the  year  2000.  The  tidal  flat  area,  where 
port  activities  are  concentrated,  has  experienced  major  developments  in  the 
last  several  years.  Total  waterborne  commerce  through  Tacoma  harbor  has 
Increased  from  7,898,000  short  tons  in  1975  to  15,795,000  short  tons  in  1985. 

(2)  Navigation  Development.  Although  the  Port  of  Tacoma  was  not 
officially  established  until  1918,  Tacoma  has  been  an  active  shipping  center 
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since  the  first  settlement  came  In  the  1850* s.  The  last  50  years  has  seen  the 
Port  of  Tacoma  grow  from  a  240-acre  tract  of  tldef lats  to  an  industrial 
—  complex  covering  3,500  acres.  Commencement  Bay,  a  good  natural  harbor,  has 

received  ships  from  all  over  the  world.  Figure  3.9  and  table  3.5  Illustrate  I 

the  historical  wetland  losses  In  the  Puyallup  Estuary  and  Commencement  Bay. 

The  existing  waterway  Improvements  In  Tacoma  Harbor,  both  Federal  and 
non- Federal  are  described  below: 

o  Hylebos  Waterway.  This  channel,  over  3-mlles  long,  was  completed  I 

In  1968  to  depths  of  30  feet  below  MLLV  for  an  average  channel  width  of  200 
feet.  The  waterway  Is  a  Federal  project  maintained  by  the  Corps.  Existing 
developments  alongside  the  channel  preclude  further  widening  or  deepening 
without  substantial  costs. 

o  Blair  Waterway.  Blair  Waterway,  a  Federal  project  also  maintained  I 

by  the  Corps,  la  2.6  miles  long  with  a  maximum  width  of  800  feet. 

The  federally  authorized  depth  is  35  feet  below  MLLW,  except  the  southwesterly 
half  seaward  of  East  11th  Street,  which  Is  30  feet  below  MLLW. 

o  Sltcum  Waterway.  The  existing  3,000-foot-long  by  500-foot-wlde 
waterway  was  dredged  by  tne  Port  of  Tacoma  to  depths  varying  from  30  to  50 
feet  below  MLLW. 

o  Milwaukee  Waterway.  The  Milwaukee  Waterway,  located  midway  between 
Sltcum  Waterway  and  the  Puyallup  River,  is  3,400  feet  long,  300  feet  wide,  and 
d*  about  30  feet  below  MLLW. 

o  Puyallup  Waterway  and  River.  This  river  Is  nonnavlgable  by  any  but 
small  craft  due  to  depths  at  the  mouth  of  only  about  2  feet  above  MLLW. 

Dredging  to  maintain  a  navigable  channel  in  this  watercourse,  with  Its  atten¬ 
dant  bedload.  Is  Impractical.  The  present  channel  of  the  Puyallup  Waterway  is 
a  modification  of  the  original  natural  configuration  of  the  Puyallup  River 
estuary.  The  river  has  been  channeled  by  the  construction  of  dikes  to  a  point 
about  3  miles  upstream.  Dike  construction  was  a  Corps  flood  control  project. 

o  St.  Paul  Waterway.  This  waterway  is  a  privately  owned  irregularly 
shaped  channel  for  shallow  draft  vessels. 

o  Middle  Waterway.  The  outer  half  of  this  waterway  is  trough-shaped 
with  depths  to  30  feet  below  MLLW  while  the  inner  half  has  elevations  varying 
from  0  to  5  feet  above  MLLW. 

o  City  Waterway.  This  waterway  is  a  7,800-foot-long  channel  and 
varies  In  depth  and  width  as  follows: 
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ACRES  OF  WETLANDS 


COMMENCEMENT  BAY 


Figure  3.9  Loss  of  W<  t  !  m  l-  in  Commencement  Bay 
(Source:  Boule  et  al.  1983) 
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TABLE  3.5 


ESTIMATED  HISTORICAL  CHANGES  IN  NATURAL  HABITAT  OF 
PRINCIPAL  ESTUARIES  OP  WASHINGTON  STATE* 


Estimated  (ka2)  Subaerlal  Wetland 


Historical 

Present 

%  Chadge 

Nooksack 

A. 5 

A.6 

+0.2 

Lmiml 

5.8 

0.3 

-89.7 

Samlsh 

11.0 

O.A 

-96.4 

Skagit 

29.0 

12.0 

-56.6 

Stlllaguamlsh 

39.0 

10.0 

-74.4 

Dwamlsh 

2.6 

0.1 

-99.2 

Puyallup 

10.0 

0 

100.0 

Nlsqually 

5.7 

4.1 

-28.1 

Skokomlsh 

2.1 

1.4 

-33.3 

Dungeneas 

0.5 

0.5 

0 

*Data  from  Bortleson,  et  al.  (1960) 


Depth  (feet 
below  MLIW) 


Width 
(feet ) 


Commencement  Bay 

to 

East  11th  Street 

29 

500 

East  11th  Street 

to 

East  14th  Street 

22 

500 

East  14th  Street 

to 

Ehd  of  Waterway 

19 

500  to  250 

Hie  waterway  Is  a  Federal  project  maintained  by  the  Corps.  Bridges  within 
this  waterway  restrict  the  upper  reaches  to  small  vessel  traffic. 

(3)  Dredging  and  Disposal  Activity. 

(a)  Historical  Activity  (1970-1985).  Between  1970  and  1985, 
2,951,000  c.y.  of  material  were  dredged  from  Commencement  Bay  and  vicinity. 
This  represents  18  percent  of  the  total  amount  of  material  dredged  in  Phase  I 
areas  during  the  last  15  years  (table  3.6).  Although  some  of  the  diedged 
material  (26  percent  of  total  dredged)  was  disposed  at  available  open-water 
sites  in  the  Commencement  Bay  area,  most  of  the  sediment  (74  percent  of  total) 
was  placed  upland  or  nearshore.  In  the  past  15  years,  most  of  the  dredging 
(61  percent  of  total  activity)  was  undertaken  by  the  Port  of  Tacoma.  The 
lowest  level  of  activity  was  by  the  Corps  as  little  maintenance  dredging  was 
required  in  the  Commencement  Bay  area  because  of  low  slltation  rates. 

(b)  Projected  Activity  (1985-2000).  The  volume  of  material 
expected  to  be  dredged  in  the  Commencement  Bay  area  over  the  next  15  years  is 
approximately  3.9  million  c.y.  (table  3.7).  This  represents  the  lowest  volume 
of  material  (17  percent  of  total)  of  all  three  Phase  I  areas.  The  Corps  or 
the  Port  of  Tacoma  is  projected  to  account  for  the  majority  of  future  dredging 
in  the  Commencement  Bay  area,  depending  on  which  entity  undertakes  the  Blalr- 
Sltcum  Waterway  Navigation  Improvement  project.  If  this  project  is  not 
undertaken,  then  the  amount  of  material  dredged  by  each  of  the  three  general 
groups  that  dredge  (Corps,  Port  of  Tacoma,  and  private  parties/municipal 
interests)  would  be  approximately  the  same. 

(4)  Native  American  Treaty  Fishing.  As  part  of  their  "usual  and 
accustomed"  fishing  area,  the  Puyallup  Tribe  possess  adjudicated  flshi.ig 
rights  in  Commencement  Bay.  The  Yakima  Tribe  additionally  possess  these 
rights,  and  could  propose  to  exercise  them  in  the  future. 

The  Puyallup  Nation  typically  operates  a  commercial  drift  gill  net  fishery  for 
pink  (odd  year),  coho,  and  chum  salmon  in  Commencement  Bay.  The  commercial 
fishery  in  the  bay  usually  occurs  from  late  August  to  late  November.  Coho 
salmon  is  the  predominant  species  in  terms  of  numbers  caught  commercially  in 
Commencement  Bay.  Spring  and  fall  runs  of  chlnook  have  not  been  sufficient  to 
support  commercial  fisheries  for  those  species.  Drift  gillnet  fishing  (espe¬ 
cially  for  coho)  can  occur  throughout  the  bay. 
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TABLE  3.6 


I# 


PUGET  SOUND  HEDGED  MATERIAL  INVENTORY  PHASE  I  AREA 
(SEATTLE,  TACOMA,  EVERETT)  1970  TO  1985 


Total  Volume 
Discharged  at 
Unconflned 
Disposal  Sites 

Total 

Volume  Dredged 

Phase  I  Area 

6,758,000  c.y.l/ 
(5,167,000  m3) 

16,850,000  c.y. 
(12,890,000  m3) 

Port  Gardner 

692,000  c.y. 
(529,000  m3) 

5,499,000  c.y. 
(4,207,000  m3) 

Elliott  Bay 

4,598,000  c.y. 
(3,515,000  m3) 

8,400,000  c.y. 
(6,426,000  m3) 

Commencement  Bay 

782,000  c.y. 
(598,000  m3) 

2,951,000  c.y. 
(2,257,000  m3) 

Corps  of  Engineers 
Projects 

Port 

Projects 

Other 

Projects 

Total  Volume 

Dredged 

5,755,000  c.y. 
(4,400,000  m3) 

4,635,000  c.y. 
(3,544,000  m3) 

6,460,000  c.y. 
(4,939,000  m3) 

Total  Volume  Disposed 
at  Unconflned, 
Open-Water  Sites 

2,167,000  c.y. 
(1,657,000  ni3) 

1,389,000  c.y. 
(1,062,000  m3) 

3,202,000  c.y. 
(2,448,000  m3) 

Total  Volume  Disposed 
Upland  or  Nearshore 

3,588,000  c.y. 
(2,743,000  m3) 

3,246,000  c.y. 
(2,482,000  m3) 

3,258,000  c.y. 
(2,492,000  m3) 

Disposal  Methods  for  Corps  of  Engineers  Projects 
1970-1980  1980-1985 


Volume 

Percent 

Volume 

Percent 

Water 

961 ,000  c .y. 
(626,000  m3) 

26 

1,206,000  c.y. 
(787,000  ra3) 

56 

Upland/Nearshore 

2,661,000  c.y. 
(1,946,000  m3) 

74 

927,000  c.y. 
(678,374  m3) 

44 

1^/Not  all  dredged  material  discharged  at  the  designated  DNR  sites. 
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TABLE  3.7 


FORECAST  DREDGING  VOLUMES  (C.Y.  X  1,000) 
FOR  HIASE  I  AREA  (1985  TO  2000) 


Activity 

Port  Gardner 
and  Vicinity 

Elliott  Bay 
and  Vicinity 

Commencement  Bay 
and  Vicinity 

Total 

Corps  1^/ 

3,000  2/ 

4,200  3/ 

2,690  4/ 

9,890 

Ports  V 

300 

2,000 

700 

3,000 

Other  6/ 

4,943 

4,325 

539 

9,807 

Total 

8,243 

10,525 

3,929 

22,697 

l^/Corps  Forecast  Includes:  Port  Gardner  and  vicinity  (upper  Snohomish,  2 
million  c.y.;  lower  Snohomish,  1  million  c.y.);  Elliott  Bay  and  vicinity 
(upper  Duwamlsh  and  upper  turning  basin,  1,530,000  c.y.;  Duwamlsh  widening  and 
deepening,  2.55  million  c.y.;  Kenmore,  70,000  c.y.);  Commencement  Bay  and 
vicinity  (Hylebos  Waterway,  50,000  c.y.;  Blalr-Sitcum  navigation  Improvement 
project,  2.5  million  c.y.). 

_2/Volume  Includes  2  million  c.y.  of  material  to  be  dredged  from  the  upper 
Snohomish  River  basin  and  maintenance  project.  The  material  Is  primarily 
sand.  Adjacent  upland  disposal  Is  preferred  for  economic  reasons. 

^/Includes  2.5  million  c.y.  for  the  Duwamlsh  widening  and  deepening  project 
which  has  been  authorized  but  is  not  expected  to  be  undertaken  In  the  short 
term  (1985  to  1990). 

j4/lncludes  2.5  million  c.y.  for  the  Blalr-Sitcum  navigation  Improvement 
project  which  has  been  authorized  but  is  not  expected  to  be  undertaken  In  the 
short  term  (1985  to  1990). 

^/Forecasts  by  Ports:  Port  Gardner  and  vicinity  (Port  Everett  Includes 
Everett  Port  construction,  300,000  c.y.);  Elliott  Bay  and  vicinity  (Port  of 
Seattle  Includes  T-91  shortflll,  400,000  c.y.;  Kellogg  Island,  800,000  c.y.; 
Port  maintenance,  800,000  c.y.);  Commencement  Bay  and  vicinity  (Port  of  Ihcoma 
Includes  third  Sea-Land  berth,  100,000  c.y.;  new  pier  5  area  wharf,  150,000 
c.y.;  Blair  terminal  berth,  100,000  c.y.;  Blair  auto  wharf,  120,000  c.y.; 
Hylebos  maintenance,  150,000  c.y.;  berth  and  waterway  maintenance,  80,000 
c.y.  ). 

^/All  other  project  activities,  Including  private  developers.  State  of 
Washington,  municipal  governments,  and  U.S.  Navy.  For  Elliott  Bay  and 
vicinity  and  Commencement  Bay  and  vicinity,  the  volume  of  material  to  be 
dredged  by  this  group  Is  based  on  an  extrapolation  of  the  dredging  over  the 
period  1970  to  1985.  The  extrapolation  was  based  on  a  simple  mean  of  the 
yearly  dredging  volume  that  occurred  between  1970  and  1985.  This  yearly 
average  was  extended  forward  for  the  15-year  forecast.  For  Port  Gardner  and 
vicinity  the  same  procedure  was  followed,  except  that  the  estimated  volume  of 
material  that  Is  to  be  dredged  from  the  Navy  Homeport  project  (3,300,000  c.y.) 
was  Included. 
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During  Fall  and  Winter,  the  tribe  uses  stationary  gill  nets  to  fish  commer¬ 
cially  for  steelhead  In  the  Puyallup  River.  This  fishery  peaks  In  December. 
The  bulk  of  the  commercial  harvest  of  steelhead  In  Commencement  Bay  Is  occurs 
In  the  lower  portion  of  the  main  stem  of  the  Puyallup  River. 

Tribal  salmon  sports  fishing  In  the  bay  has  been  concentrated  near  Point 
Defiance  and  the  mouth  of  the  Puyallup  River.  Occasional  hlgh-use  sport 
fishing  has  also  occurred  near  Brown's  Point. 

(5)  Non-Indian  Commercial  and  Recreational  Fishing.  Commencement  Bay 
supports  a  limited  amount  of  non-Indian  commercial  and  recreational  fisheries 
activities.  The  following  summary  Is  based  on  the  latest  WDF  catch  statistics 
for  1985-1986  (Dale  Ward,  personal  communication,  1987).  Sport  catches  of 
Chinook  and  chum  salmon  between  Tacoma  and  Vashon  Island  are  reported  at 
38,157  fish  for  1985.  Non-Indian  commercial  catches  of  salmon  In  1986  were 
only  503  fish  (chum  only)  for  Commencement  Bay,  by  comparison.  Bottomflsh 
catches  of  true  (Pacific)  cod,  English  sole,  and  rockflsh  totaled  9,545 
pounds.  In  1986  between  Commencement  Bay  and  Vashon  Island.  Herring  catches 
of  46,232  pounds  and  surf  perch  (shiners),  catches  of  14,490  pounds,  were 
reported  for  1986  within  the  area  from  Commencement  Bay  to  Vashon  Island.  No 
significant  catches  of  crab  or  shlmp  have  been  reported  from  Commencement  Bay. 

(6)  Esthetic  Setting.  The  esthetic  setting  that  could  be  Impacted  by 
disposal  operations  Is  Commencement  Bay  proper,  shipping  activities,  and 
recreational  boating.  It  also  Includes  the  shoreline  areas,  offshore  islands, 
and  the  Olympic  Mountains.  A  good  description  of  the  shoreline  areas  Is 
provided  in  the  Commencement  Bay  Study,  Volume  II,  Land  and  Water  Use  (Dames 
and  Moore,  1981).  The  south  shoreline  extends  from  City  Waterway  to  Point 
Defiance  and  Is  bordered  by  Schuster  Parkway  and  Ruston  Way,  the  latter 
traversing  through  Old  Tacoma  and  Ruston.  Several  public  parks,  view  areas, 
and  restaurants  dot  this  shoreline.  Hie  Port  of  Tacoma  industrial  area  is 
comprised  of  several  waterways  and  rlprapped  shoreline  and  provides  views  of 
the  bay  for  office  and  industrial  workers.  The  north  shoreline  is  bordered  by 
Marine  View  Drive  and  extends  from  Hylebos  Waterway  to  Browns  Point.  A 
private  park  exists  at  Browns  Point.  Other  viewpoints  are  from  elevated  areas 
that  Include:  Point  Defiance  Park,  the  Ruston-Old  Tacoma  residential  and 
commercial  area,  downtown  Tacoma  (especially  high  rise  office  buildings), 
Northeast  Tacoma  (Including  Hyada  Park  on  Browns  Point,  Browns  Point  Heights, 
and  Harbor  View  ^eights).  The  esthetic  quality  of  the  bay  and  associated 
amenities  is  also  enjoyed  by  boaters,  some  of  which  utilize  local  marinas  for 
moorage . 


3.03  Elliott  Bay. 

a.  Physical  Environment. 

(1)  Geology.  Figure  3.10  shows  the  locations  of  the  existing  DNR 
site  at  Fourmile  Rock  and  the  proposed  preferred  and  alternate  sites  in 

Bay.  Soils  in  the  southeast  harbor  of  Elliott  Bay  consist  of  three 
distinct  layers  of  river  and  bay  sediments,  primarily  deposited  from  the 


! 

I 
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Duwamlsh  Waterway,  overlaying  a  sloping  bed  of  dense  Incompressible  glacial 
till.  The  top  sediment  layer,  ranging  from  10  to  20  feet  thick.  Is  a  rich 
organic  silt.  The  second  layer,  approximately  30  feet  deep.  Is  a  loose, 
silty,  fine,  unconsolidated,  compressible  sand.  The  third  layer  Is  a  very 
soft,  compressible  gray  silt.  The  glacial  till  Is  about  90  feet  below  the 
existing  three-layer  mud  bottom.  The  top  of  the  till  slopes  downward  from 
elevation  -50  feet  below  MLLW  to  below  elevation  -230  feet.  No  unique 
landforms  or  mineral  deposits  are  located  In  the  harbor  area. 

(2)  Water  Quality.  Elliott  Bay  is  a  typical  estuarine  system  with  a 
surface  layer  of  brackish  or  low-sallnlty  water  over  a  deeper  layer  of  more 
saline  water.  During  the  summer,  density  stratification  is  present  but  a 
strong  pycnocllne  Is  not  present.  In  the  winter,  colder  freshwater  from  the 
Duwamlsh  Waterway  mixes  with  the  warmer  saline  waters,  preventing  stratifica¬ 
tion.  Water  column  chemical  constituents  tend  to  be  rather  variable. 

Water  quality  standards  have  been  established  and  are  regulated  by  the  Ecology 
for  marine  and  freshwaters  of  the  State.  The  waters  of  Elliott  Bay  east  of  a 
line  from  Pier  91  to  Duwamlsh  Head  are  classified  as  Class  A  ("very  good")  by 
State  standards.  The  waters  to  the  west  of  this  line  are  Class  AA  waters 
("extraordinary").  Waters  of  the  Duwamlsh  River  are  designated  Class  B,  which 
Influence  the  water  quality  conditions  In  the  area  of  the  preferred  disposal 
site.  Water  quality  In  the  area  of  the  preferred  disposal  site  Is  Influenced 
by  mixing  of  fresh  and  saltwater,  as  well  as  circulation  patterns  and  point 
source  effluents.  Surface  flows  from  the  Duwamlsh  are  shown  to  primarily  hug 
the  east  shore  of  the  bay.  Therefore,  pollutants  Introduced  from  the  Duwamlsh 
will  pass  through  the  site  and  some  accumulation  in  bottom  sediments  would  be 
expected. 

As  with  other  classes  of  water,  concentrations  of  toxic  or  deleterious  mate¬ 
rial  shall  be  below  those  which  cause  acute  or  chronic  conditions.  Provided, 
however,  that  within  established  dilution  zones  water  quality  criteria  shall 
not  apply,  but  dilution  zones  will  be  restricted  In  area  and  will  be  limited 
to  not  cause  acute  conditions. 

Using  the  Ecology  water  quality  standards,  water  quality  In  the  area  of  the 
preferred  site  Is  generally  good;  however,  standards  are  exceeded  for  collform 
bacteria  and  occasionally  for  temperature  and  dissolved  oxygen.  Water  charac¬ 
teristics  vary  seasonally  In  response  to  freshwater  runoff  from  the  Duwamlsh 
River  and  snowmelt.  Due  to  high  fecal  collform  levels,  and  bacteria  levels 
commercial  shellfish  harvesting  Is  banned  by  the  State  In  Elliott  Bay. 

Dissolved  oxygen  levels  are  highest  in  the  spring  (10  mg/1)  and  lowest  in  the 
fall  (6.2  mg/1).  Dissolved  oxygen  supersaturation  is  frequent  during  the  time 
of  maximum  phytoplankton  production.  A  decrease  in  oxygen  levels  during  the 
fall  can  probably  be  attributed  to  the  decomposition  of  the  plankton  blooms. 
Oxygen  levels  during  these  periods  occasionally  fall  below  the  State  stan¬ 
dard.  The  lowest  values  were  below  the  standard  for  Class  AA  waters,  but  do 
not  approach  the  5  mg/1  minimum  set  by  resource  agencies  as  harmful  to 
migratory  fish. 


Water  temperature  fluctuates  with  season  and  depth.  Higher  temperatures  (13 
to  15  degrees  C)  are  found  in  surface  waters  during  August.  Low  temperatures 
(6.5  to  9  degrees  C)  occur  during  January  and  February.  This  variability  is 
attributable  to  changes  in  mean  monthly  air  temperatures,  the  amount  of 
freshwater  runoff,  and  vertical  mixing. 

Salinity  varies  with  runoff  and  precipitation.  Surface  salinity  is  higher 
during  late  summer,  decreasing  after  winter  rains  and  spring  snowmelt.  High 
discharge  volumes  of  freshwater  from  the  Duwamlsh  River  cause  strong  density 
stratification  and  low  salinity  surface  layers.  Salinity  values  range  between 
25  and  30  ppt  ^mnually. 

Chemicals  of  concern  are  present  in  Elliott  Bay  waters.  These  include  organic 
chemicals  such  as  PCB's  and  PAH's,  inorganic  chemicals  such  as  metals,  bio¬ 
logical  contaminants,  and  mixtures  of  these  contaminants.  Organic  compounds, 
many  insoluble  and  toxic  to  aquatic  organisms,  are  often  found  in  the  sea 
surface  microlayer  (Word,  et  al.,  1986;  Hardy  and  Cowan,  1986).  For  inorganic 
chemicals,  of  most  concern  are  Che  heavy  metals  such  as:  copper,  lead,  zinc, 
cadmium,  arsenic,  and  mercury.  Also  important  as  a  potential  concern  is  the 
increased  usage  of  trlbutylcln  compounds  in  antifouling  marine  paints, 
although  no  problems  from  these  compounds  have  been  identified  in  Elliott  Bay 
to  date.  Biological  contaminants  include  bacteria  and  viruses. 

Contaminants  may  enter  Elliott  Bay  through  industrial  discharges,  sewage 
effluent  from  West  Point,  combined  sewer  overflows,  from  point  source  and 
non point  source  discharges  into  the  Duwamlsh  River,  and  from  nonpoint  sources 
such  as  storm  water  runoff  and  discharges  from  recreational  and  commercial 
vessels.  According  to  the  PSWQA  (1986),  point  sources  are  clustered  in 
industrialized  urban  areas.  There  are  sixteen  permitted  discharges  into 
Elliott  Bay  and  an  unknown  amount  of  contamination  enters  from  unpermitted 
sources. 

Many  chemicals  of  concern  tend  to  remain  in  the  water  column  where  they  are 
dispersed  by  mixing  and  circulation  out  of  Elliott  Bay.  Many  chemicals  also 
adsorb  to  particulates  and  either  float  to  the  surface  or  are  deposited  in 
sediments.  Flocculation  and  stripping  of  chemicals  by  suspended  particulate 
matter  and  dissolved  organic  carbon  is  an  important  contaminant  pathway  in 
rivers  such  as  the  Duwamlsh  River  flowing  Into  Elliott  Bay. 

(3)  Currents  and  Sediment  Transport.  Puget  Sound's  main  basin,  which 
Elliott  Bay  adjoins,  has  a  midchannel  prevailing  flow  (figure  3.11)  that  is 
generally  northward  at  depths  shallower  than  approximately  60  meters,  and 
southward  at  greater  depth.  As  Elliott  Bay  is  entered  from  midchannel,  the 
prevailing  flows  generally  become  weaker  and  more  variable  in  direction. 


The  surface  layer,  containing  a  substantial  amount  of  freshwater  from  the 
Duwamlsh  River,  flows  northward  (counterclockwise),  along  the  Seattle  water¬ 
front  in  the  depth  range  of  approximately  0-5  meters  (0-16  feet).  Below 
mid-depth,  the  prevailing  flows  are  weak  and  erratic,  but  on  average  they 
appear  to  flow  south-southwest  toward  the  head  of  Elliott  Bay.  The  peak  speed 


Figure  3.11 

Estimated  patterns  of  prevailing 
currents  in  Elliott  Bay  in  three 
layers:  upper  left,  the  shallow 
surface  layer  in  the  depth  range 
of  0-5  meters;  upper  right,  the 
intermediate  depth  layer  in  the 
depth  range  of  5-60  meters;  and 
lower  left,  the  deep  layer  in  the 
depth  range  of  60-120  meters. 
(Source:  Evans  Hamilton  Inc.) 


of  the  near-bottom  current  Is  less  than  15  centimeters  per  second,  well  below 
the  25  centimeters  per  second  threshold  believed  necessary  to  resuspend  a 
significant  amount  of  dredged  material. 

In  the  vicinity  of  Fourmlle  Rock,  the  upper  5  meters  of  water  generally 
continue  to  flow  toward  the  north.  At  greater  depth,  there  appears  to  be  a 
northward  flow  that  merges  with  the  prevailing  flow  located  toward  mid¬ 
channel.  Peak  near-bottom  current  speeds  of  37.5  cm/sec  at  Fourmlle  Rock  were 
measured.  Indicating  that  some  bottom  sediments  may  on  occasion  be  resuspended 
and  transported  to  the  northwest. 

(4)  Marine  and  Estuarine  Sediments.  The  primary  source  of  suspended 
sediment  in  ELllott  Bay  is  the  Duwamish  River.  Annual  sediment  discharge  Is 
approximately  90,000  c.y.  (Downing,  1983).  In  general,  the  sediments  that 
settle  to  the  bottom  In  Inner  Elliott  Bay  consist  of  very  fine  grained  mate¬ 
rial.  Coarse  sand  Is  found  In  the  vicinity  of  the  west  waterway,  but  the 
sediment  grades  Into  very  fine  sand  and  coarse  silt  as  depth  Increases.  The 
percent  clay  in  most  of  the  Inner  bay  varies  from  9  percent  to  12  percent, 
with  values  increasing  with  Increasing  water  depth.  Sediment  cores  Indicate 
that  sediments  deposit  on  the  bottom  of  Elliott  Bay  at  the  rate  of  approxi¬ 
mately  1  centimeter  per  year  (Lavelle,  et  al.,  1986). 

Ihe  presence  of  mud,  vascular  land  plants,  wood  debris,  and  freshwater  pennate 
diatoms  indicates  the  influence  of  the  Duwamish  Waterway  on  the  southeast 
portion  of  Elliott  Bay.  High  concentrations  of  wood  in  the  shallower  depths 
enhances  the  high  hydrogen  sulfide  content  and  blackened  sediment  that  charac¬ 
terizes  sites  adjacent  to  piers  and  pilings  found  in  this  area.  The  grain 
size  distribution  of  bottom  sediments  at  Fourmlle  Rock  ranges  from  fine  sand 
in  shallow  areas  to  coarse  silt  in  deeper  water.  Within  the  disposal  site  the 
sediments  show  a  high  amount  of  coarse  sand  and  wood  debris,  blackened  color, 
and  a  hydrogen  sulfide  (H2S)  odor.  Such  sediments  are  typical  of  the  Duwamish 
Waterway.  Disposal  at  Fourmlle  Rock  has  altered  the  natural  coarse/fine 
silt/ clay  sediments  to  coarse/flne  sands  due  to  Duwamish  maintenance  dredging. 

The  presence  of  coarse  sand  and  shell  debris  from  shallow  living  organisms  in 
deep  sediments  in  the  western  portion  of  Elliott  Bay  suggests  the  role  of 
sediment  displacement  from  Duwamish  Head  Into  the  bay.  Similar  transport 
occurs  off  West  Point. 

The  wave  and  tidal-lnfluenced  shallow  shelf  habitats  outside  Elliott  Bay  are 
characterized  by  compacted  fine  gray  sands  with  silt  contents  less  than  5 
percent  of  the  total  sediment  content. 

Studies  by  Stober  and  Chew  (1984)  for  METRO  Indicate  that  sediments  are 
degraded  In  much  of  the  PSDDA  selected  site  and  generally  throughout  Elliott 
Bay,  Including  the  Fourmlle  Rock  disposal  site.  Sediments  analyzed  from  the 
preferred  site  demonstrated  elevated  levels  of  organic  chemicals  and  metals, 
as  well  as  toxic  responses  In  bloassays  conducted  (Dexter,  et  al.,  1984). 
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Sediment  tested  for  toxicity  Inside  the  Fourmlle  Rock  disposal  zone  and  In  the 
vicinity  of  the  zone  to  the  south  demonstrated  a  toxic  response  in  a  study 
conducted  by  Stober  and  Chew  (1984),  whereas  a  more  recent  study  by  Battelle 
(1986)  found  lower  toxicity  responses  from  the  same  areas  by  comparison.  Both 
studies  confirm  that  sediment  qualities  In  the  area  of  the  Fourmlle  Rock  site 
Including  the  alternate  PSDDA  site  have  been  degraded  by  past  disposal 
practices. 

(5)  Air  Quality.  The  following  summaries  are  based  on  the  PSAPCA  Air 
Qiiallty  Data  Summary  for  Elliott  Bay  In  1985.  For  carbon  monoxide  (CO),  three 
of  nine  Seattle  stations  violated  the  8-hour  average  CO  standard  of  9  ppm  (10 
mlcrograms/cublc  meter)  at  least  twice  during  1985.  However,  over  the  past 
several  years,  though  the  Puget  Sound  area  has  not  attained  the  CO  standard. 
Improvement  In  levels  for  this  pollutant  Is  clearly  evident.  Lead  concentra¬ 
tions  measured  at  Seattle  stations  were  lower  than  the  ambient  standard  of  1.5 
mlcrograms/cublc  meter,  except  for  one  Harbor  Island  station,  reflecting 
effects  from  closure  activities  at  a  lead  smelter  south  of  station.  Sulfur 
dioxide  levels  at  the  two  Seattle  stations  did  not  violate  the  national  stan¬ 
dards.  Relative  to  ozone,  there  are  no  stations  In  the  Elliott  Bay  region,  as 
high  ozone  levels  normally  occur  only  some  distance  downwind  of  the  Seattle 
area.  No  measured  ozone  levels  in  King  County  exceeded  the  0.12  ppm  stan¬ 
dard.  Nitrogen  dioxide  levels  were  within  the  standard  of  0.05  ppm.  Sus¬ 
pended  particulate  stations  In  the  Seattle  Duwamlsh  valley  showed  that  values 
exceeded  the  primary  standard  of  75  mlcrograms/cublc  meter  (for  particulates 
smaller  than  or  equal  to  10  micrometers). 

Based  on  an  air  quality  analysis  conducted  for  the  Pier  91  expansion  EIS  (Port 
of  Seattle,  1982),  a  background  carbon  monoxide  level  was  determined.  The 
ambient  CO  background  was  estimated  at  2.3  ug/m3. 

The  Pollutant  Standards  Index  (PSI),  a  nationally  uniform  Index  for  daily  air 
quality  reporting,  associates  pollutant  levels  in  a  24-hour  period  with 
potential  health  effects.  When  the  PSI  is  above  100  the  measured  pollutant 
level  (of  CO,  suspended  particulates,  and/or  sulfur  dioxide)  exceeds  the 
national  primary  air  quality  standard.  For  Seattle  PSI  was  exceeded  13  days 
during  1985. 

b.  Biological  Environment. 

(1)  Benthic  Communities. 

(a)  Intertldal/Shallow  Subtldal  Communities  -  North  Elliott  fey 
Shoreline.  This  shoreline  Is  located  approximately  1.7  nautical  mile  (nml) 
northwest  of  the  selected  disposal  site,  and  less  than  1  nml  northeast  of  the 
alternate  site  near  Fourmlle  Rock.  The  marine  biology  of  the  area  is  well 
described  In  the  Corps  EIS  for  the  proposed  Elliott  Bay  Small  Craft  Harbor 
(Corps,  1987).  The  following  discussion  Is  taken  from  that  EIS. 


The  north  shoreline  is  characterized  by  one  intertidal  habitat  type  and  three 
major  subtldal  habitat  types.  The  intertidal  habitat  ranges  in  bottom  eleva¬ 
tion  from  +11  feet  MLIW  (mean  lower  low  water)  to  -4.5  feet  MLLW.  The  +6  foot 


bottom  elevation  is  considered  the  upper  limit  of  prime  habitat.  The  shallow 
subtldal  habitats  range  from  -4.5  feet  to  -8.0  feet  MLLW,  whereas  the  deep 
subtldal  habitats  exist  deeper  than  -8.0  feet  MLLW.  The  Intertidal  habitat 
hffg  a  wide  range  of  substrate  types,  ranging  from  sand,  cobble,  boulders,  to  a 
clay  hardpan.  The  reader  Is  referred  to  the  Regional  Setting  for  central  Puget 
Sound  benthic  communities  for  a  description  of  typical  species  dominants 
within  each  habitat  type  (section  3.01b(l)). 

Geoduck  clams  can  be  Important  commercially,  however  due  to  fecal  collform 
values  In  excess  of  State  water  quality  standards  for  Class  AA  waters,  com¬ 
mercial  harvests  are  banned  by  the  State  In  Elliott  Bay.  Reconnaissance  dives 
associated  with  the  Elliott  Bay  Marina  Project  Indicated  the  presence  of  these 
clams  west  of  Pier  90/91.  Seasonally  corrected  counts  averaged  about  1,150 
clams/acre  (convert  to  hectares).  Based  on  WDF  criteria  (1973)  these  counts 
are  too  low  for  commercial  harvesting  (l.e.,  low  counts  •  2,400  clams/acre). 

(b)  Plllng/Rlprap  and  Shallow  Soft  Bottom  Communities  -  Altered 
Shoreline  Pier  90/91  southeast  to  Harbor  Island.  These  communities  are  gen- 
erally  described  In  several  publications.  Including  the  U.S.  Navy  DEIS  for  the 
Carrier  Battle  Group  (CVBG)  Homeportlng  In  the  Puget  Sound  Area,  Washington 
State  (U.S.  Navy,  1984)  and  the  Port  of  Seattle  DEIS  on  alternative  uses  for 
Terminal  91  (POS,  1980).  Most  of  the  shoreline  has  been  extensively  altered 
for  port  related  activities.  Plllng/rlprap  communities  described  herein  are 
typically  similar  with  small  variations  throughout  Elliott  Bay.  Intertidal 
and  subtldal  communities  In  and  around  the  slips  of  Terminal  90/91  consist  of 
,  piling,  riprap,  and  soft  bottom  communities.  Lists  of  species,  their  loca¬ 
tions,  preferred  habitat,  and  relative  abundance  in  Elliott  Bay  are  provided 
In  the  U.S.  Navy  DEIS  for  the  proposed  Puget  Sound  Homeport  (U.S.  Navy, 

1984).  On  the  apron  pilings,  barnacles  (Balanus  sp.  and  h.  glandula ) , 
hydrozoans  and  ectoprocts  are  generally  dominants.  The  polyclad  flatworm 
Notoplana  spp.  and  the  polychaete  Paleanotus  bellls  are  found  In  moderate 
numbers  scattered  throughout  the  piling  habitat.  Balanus  larvae  have  been 
Identified  as  being  a  food  source  for  Juvenile  salmonlds.  Exhibiting  somewhat 
patchy  distributions ,  the  blue  mussel  (Mytllus  edulls)  and  the  anemone , 
Metrldlum  senile  exhibit  heavy  concentrations  on  some  pilings.  Riprap 
substrates  under  Terminal  90/91  and  other  similar  habitats  typically  have  much 
lower  abundances  and  species  diversity  than  adjacent  habitats.  Dominant 
organisms  are  Balanus  spp.  and  ostracods. 

Soft  bottom  habitats  within  and  adjacent  to  the  plllng/rlprap  habitats  are 
dominated  by  polychaetes  and  molluscs.  Polychaetes  normally  include  Tharyx 
sp.,  Nephtys  cormuta  franclscana,  and  Boccardla  proboscldea,  whereas  molluscs 
species  such  as  Axlnopslda  serracata  and  Macoma  spp.  are  typically  dominants. 
Crustaceans  are  usually  found  In  low  densities. 


Macrophytes  typically  found  on  pilings  represent  three  algae  phyla;  green 
algae  (Ulva,  Enteromorpha) ,  brown  algae  (Laminaria,  Fucus ) ,  and  red  algae 
(Rhodophyta). 


(c)  Inter tidal/shallow  Subtldal  Benthic  Communities  -  Duwamlsh 
Head  Vlclnlty/South  Shoreline.  Marine  benthic  habitat  types  found  in  this 
vicinity  are  similar  to  those  previously  described  for  the  north  Elliott  Bay 
shoreline.  Aquatic  macrophytes  tend  to  be  concentrated  on  riprap,  rocks,  and 
concrete  fragments.  Dominant  species  Include  the  following:  sea  lettuce  (Ulva 
lactuca ) ,  rockweed  (flicus  distichus) ,  sugar  wrack  (laminaria  saccharlna) , 
bull  kelp  (Nereocystis  luetkeana),  seersucker  (Costaria  costata^.  Small  beds 
of  bull  kelp  (less  than  1  acre  total)  occur  at  several  locations  subtidally 
along  the  shoreline. 

lyplcal  Infauna  Include  butter  clams  (Saxidomus  glganteus),  llttleneck  clams 
(Protothaca  stamlnea),  and  macoma  clams  (MacoiM  spp. )  and  several  families  of 
polychaetes  (Terebellldae,  Capltellldae,  and  Glycerldae). 

Common  epifauna  on  rock  substrates  Include  barnacles  (Balanus  glandula), 
snails  (Littorlna  spp.),  isopods  (several  species),  and  chitons  (several 
species).  Organisms  commonly  found  under  rocks  Include  shorecrabs  (Hemigrapsus 
oregonensis .  H.  nudus ) ,  the  purple  shorecrab  (Petrollsthes  erlomerus) ,  red 
rock  crab  (Cancer  productus),  numerous  sea  urchins,  and  gunnels.  Less  common 
is  the  skeleton  shrimp  (Caprellldae).  In  the  high  intertidal  zone,  large 
rocks  and  pilings  provide  habitat  for  barnacles,  sea  anemones,  and  mussels 
(Mytilus  edulis). 

(d)  Benthic  Communities  -  Preferred  Site  and  Alternative  Site. 
Site  specific  benthic  studies  were  conducted  by  the  Waterways  Experiment 
Station  in  Elliott  Bay  during  June  1986  (see  Clarke  1986;  DSS  TA).  These 
studies  were  conducted  as  part  of  the  BRAT  (Benthic  Resources  Assessment 
Technique)  evaluation  of  demersal  fish  feeding  habitat  potential.  The  reader 
is  referred  to  paragraph  3.03b(3)(e)  for  a  discussion  of  the  results  of  the 
fish  feeding  habitat  analysis.  The  selected  and  alternate  sites  exhibited 
fine  textured  bottoms  of  predominately  coarse  silt  and  clay  contents  greater 
than  12  percent. 

In  general  the  results  from  both  sites  depicted  benthic  Infaunal  communities 
dominated  by  large  polychaetes  (Maldanidae,  Terebellldae,  Onuphidae)  and 
bivalve  molluscs  (Axinopslda  and  Macoma).  Taxonomic  compositions  differed 
between  the  two  sites,  with  polychaetes  comprising  51  percent  of  the  total  at 
the  selected  site  and  35  percent  at  the  alternate  site.  Molluscs  made  up  39 
percent  of  the  total  at  the  selected  site,  whereas  they  comprised  58  percent 
of  the  biomass  at  the  alternate  site.  Crustacean  biomass  was  uniformlly  low 
at  the  two  sites  at  4  and  7  percent  of  the  preferred  and  alternate  totals 
respectively.  Variations  in  biomass  distribution  among  stations  reflect  the 
patchy  distribution  of  benthos  typically  documented  in  benthic  investigations 
(Johnson,  1972;  Rhoads,  McCall  and  Ylngst,  1978)  (figure  3.12).  Depth  parti¬ 
tioning  of  benthos  (l.e.,  within  the  sediment  core  collected)  at  each  station 
indicates  that  most  of  the  biomass  is  concentrated  within  the  upper  10  centi¬ 
meters  of  the  sediment,  generally  within  the  upper  5  centimeters  (figure 
3.4).  Infaunal  biomass  measurements  were  similar  in  magnitude  between  the  two 
sites  in  Elliott  Bay.  Average  total  benthic  biomass  (l.e.,  0-15cm  cumulative 
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depth)  was  42  g/m  and  45  g/m2  at  the  selected  and  alternate  site  respectively, 
although  the  selected  site  Is  located  In  water  some  300  feet  shallower  than 
the  alternate  site  (260  feet  to  560  feet). 

In  an  area  just  west  of  the  selected  site  Word,  et  al.  (1984),  documented  a 
depression  In  benthic  species  and  individuals  at  depths  between  400  and  500 
feet  from  Alkl  Point  to  Duwamlsh  Head.  The  area  reflecting  a  depression  in 
abundance  and  species  including  the  selected  site  Is  In  a  region  where 
Increased  quantities  of  conventional  chemical  contaminants  have  been  docu¬ 
mented.  Word,  et  al.  (1984),  observed  a  trend  of  decreasing  numbers  of  taxa 
and  abundances  with  increasing  depth  In  Elliott  Bay  (figure  3.l3(a-b)), 
although  there  does  not  appear  to  be  a  corresponding  decrease  In  biomass  with 
depth  (Strlplln,  personal  communication  1986).  This  suggests  that  average 
Infaunal  size  Increases  with  depth,  which  may  be  a  reflection  of  the  generally 
lower  frequency  of  physical  disturbance  allowing  the  establishment  of  stable 
"equlllbrltim"  type  (stage  III)  communities  dominated  by  larger,  long  lived 
species  typical  of  those  observed  during  the  June  benthic  sampling  cruise. 

The  fall  1985  SVPS  survey  of  the  Inner  Elliott  Bay  ZSF  and  the  ZSF  at  Fourmile 
Rock  also  characterized  these  areas  as  a  dominated  largely  by  stage  III 
(equilibrium)  communities,  although  the  Fourmile  Rock  ZSF  also  showed  stage  I 
communities  (pioneering  species)  characteristic  of  disturbed  bottoms  (SAIC, 
1985;  Cooper  Consultants,  1986;  DSS  TA).  RPD  depths  averaged  1.2  cm  and  11.5 
cm  respectively  at  the  Fourmile  Rock  and  Inner  Elliott  Bay  ZSF's.  In  general 
the  RPD  depth  Increased  with  Increasing  distance  from  the  Fourmile  Rock 
disposal  site  demonstrating  apparent  disposal  Impacts  on  the  benthos.  Dredged 
material  was  observed  In  photographs  taken  at  stations  In  the  vicinity  of 
Fouirmlle  Rock  disposal  site,  with  benthos  dominated  largely  by  stage  I 
communities . 


(e)  Crab  and  Shrimp  Resources  In  and  Near  the  Alternative  Dis¬ 
posal  Sites.  Crab  and  shrimp  resources  In  Elliott  Bay  were  sampled  by  beam 
trawl  In  the  selected  and  alternate  sites  during  February,  June,  and 
September,  1986  by  the  University  of  Washington  (Dlnnel,  et  al.,  1986a). 
Dungeness  crabs  were  absent  from  all  trawls  In  February,  even  though  commer¬ 
cial  crab  pots  were  observed  just  north  of  the  alternate  disposal  site. 

Average  densities  of  shrimp  were  highest  at  the  preferred  site  (300/ha)  as 
compared  to  the  alternate  site  (44/ha)  (figure  3.14a). 

In  June,  again  no  Dungeness  crabs  were  caught  at  either  disposal  site  and  only 
two  were  caught  elsewhere,  at  the  shallow  stations  near  Duwamlsh  Head.  Shrimp 
average  densities  In  June  were  the  reverse  of  the  February  situation,  with  81 
shrlmp/ha  at  the  preferred  site  and  175/ha  at  the  alternate  site  (figure 
3.14b).  Shrimp  catch  calculations  (from  otter  trawl  data)  for  the  selected 
and  alternate  sites  were  1.14  kg/ha,  and  0.39  kg/ha  respectively. 

In  September,  again,  no  Dungeness  crabs  were  caught  at  either  potential  dis¬ 
posal  site  and  only  two  crabs,  both  nongravld  females,  were  caught  at  sampling 
sites  In  Elliott  Bay.  Both  of  these  were  caught  in  shallow  water  off  Duwamlsh 
Head.  However,  high  densities  of  shrimp  were  found  at  beam  trawl  stations 
located  in  the  shallower  southern  portion  of  the  selected  site ,  and  in  nearby 
stations  located  outside  the  site.  Shrimp  densities  at  the  two  highest  beam 
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Figure  3.13  Depth  related  benthic  faunal  trends. 

Mean  total  A)  taxa  and  B)  abundance  for  each 
depth  contour  (Source:  Word  et  al.  1?84) . 
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Figure  3.14  Elliott  Bay  Seasonal  Shrimp  Densities;  A)  February,  B)  June, 

and  C)  September  1986.  Crab  Densities;  D)  June  1986  (None  found 
in  February  and  September.  SoiTrce'  Dinnel  et  al.,  1986a) 
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trawl  stations  were  843  and  543  shrimp/ha,  with  an  average  density  of  322 
shrlmp/ha  at  the  site  (figure  3.14c).  Average  densities  at  the  Fourmlle  Rock 
alternate  site  were  44  shrlmp/ha  (figure  3.14c).  Catches  were  dominated  by 
pink  shrimp  (Pandalus  borealis)  with  a  few  of  the  larger  spot  prawn  (Pandalus 
platyceros)  and  slde-strlpe  shrimp  (Pandalopsls  dlspar)  In  evidence.  The 
otter  trawl  was  more  efficient  at  catching  shrimp,  with  average  densities  of 
885/ha  for  the  preferred  site,  and  80/ha  for  the  alternate  site.  Otter  trawl 
shrimp  catches  In  Elliott  Bay  during  September  In  the  preferred  and  alternate 
(Fourmlle  Rock)  sites  were  4.8  and  0.6  kg/ha  respectively. 

The  data  suggest  that  the  shrimp  migrate  Into  inner  Elliott  Bay  during  at 
least  two  seasons  of  the  year,  winter  and  fall.  In  general,  shrimp  densities 
were  highest  at  the  disposal  sites  compared  to  the  nearshore  reference  sites, 
which  is  primarily  a  result  of  depth  related  partitioning  of  species.  See 
section  3.02b(l)(c)  (Commencement  Bay)  for  a  discussion  of  depth  (figure  3.6) 
distributions  for  each  species  and  their  sizes. 

Comparisons  of  all  catch  figures  with  estimated  average  shrimp  catches  (otter 
trawl)  from  Hood  Canal  and  other  areas  of  Puget  Sound  (table  3.2)  indicate 
that  the  selected  site  has  shrimp  quantities  that  could  support  a  limited 
commercial  fishery.  However,  fishing  there  would  be  difficult  due  to  high 
usage  of  the  area  by  an  Indian  commercial  fishery,  high  shipping  activity  and 
the  presence  of  anchorage  areas.  The  value  of  the  shrimp  for  human  consump¬ 
tion  is  suspect  due  to  the  potential  for  shrimp  bioaccumulation  of  sediment 
contaminants  (Word,  et  al.  1984;  Stober  and  Chew,  1984).  The  main  value  of 
these  shrimp  stocks  may  be  In  supplying  recruits  to  other  areas  of  Puget  Sound 
(Dlnnel,  et  al.,  1986a). 

(2)  Plankton  Communities.  Phytoplankton  and  zooplankton  communities 
are  generally  ubiquitous  throughout  Puget  Sound  but  exhibit  tremendous  spatial 
and  temporal  variations  In  species  composition  and  abundances.  The  reader  is 
referred  to  section  3.01b(2)  for  a  general  discussion  on  bloom  periods  and 
taxonomlc/specles  succession. 

(3)  Anadromous  and  Marine  Fishes.  Elliott  Bay  provides  both  marine 
and  estuarine  environments  for  a  variety  of  resident  and  migratory  fish.  Over 
110  species  are  known  to  exist  within  the  area.  There  is  considerable  infor¬ 
mation  on  anadromous  and  marine  fish,  especially  in  and  around  the  Duwamish 
estuary.  Pier  91,  and  at  existing  or  proposed  Metro  sewage  outfalls  (U.S.  Army 
Corps  of  Ehglneers,  1979,  1980,  1981;  Port  of  Seattle,  1976,  1980a,  1980b, 
1980c,  1981a,  1981b,  1982a,  1982b,  1982c;  U.S.  Fish  and  Wildlife  Service, 

1981;  Metro,  1977;  Buckley  et  al . ,  1984a,  1984b). 

Salmonld  species  that  migrate  through  the  Elliott  Bay/Duwamlsh  estuary  system 
Include  chlnook  (Oncorhynchus  tshawytscha),  chum  (Oncorhynchus  keta)  and  coho 
(Oncorhynchus  kisutch)  salmon,  and  steelhead  (Sal me  galrdnerll)  and  searun 
cutthroat  (Salmo  dark!)  trout,  as  well  as  searun  Dolly  Varden  (Salvelinus 
malmo) .  Pink  salmon  (Oncorhynchus  gorbuscha)  juveniles  are  also  present  in 
Elliott  Bay  (even  numbered  years  only);  however  pink  salmon  originate  from 
outside  the  bay. 
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Relative  to  timing,  adult  salmonld  migrations  Into  the  Green-Duwamlsh  River 
system  occur  year-round,  but  mainly  during  the  period  from  July  through 
December.  Juvenile  outmigration  from  the  Green-Duwamlsh  system  occurs 
principally  from  mid-February  through  mid-July,  but  small  numbers  of  juveniles 
may  outmlgrate  throughout  the  year.  Temporal  patterns  of  habitat  utilization 
In  the  Green/Duwamlsh  River  system  are  shown  In  figure  3.15. 

(a)  Adult  Salmonlds.  There  are  two  races  of  chinook  salmon,  the 
spring-summer  run  and  the  fall  run  varieties.  The  spring  run  enters  the 
Duwamlsh  River  In  late  Nay,  whereas  the  fall  run  chinook  begins  in  late  June 
and  continues  through  October  and  sometimes  Into  November.  The  peak  fall  run 
occurs  between  August  and  October.  Approximately  60  percent  of  the  production 
results  from  artificial  enhancement  primarily  from  the  WDF  Soos  Creek  Hatch¬ 
ery,  Muckleshoot  Tribal  Hatchery,  and  a  sports  fishermans  co-op.  Blackmouth 
(nonmlgratory  chinook)  reside  in  the  sound  year-round.  Total  chinook  escape¬ 
ment  was  estimated  to  be  between  10,900  to  20,200  fish  for  the  the  period 
1966-1971,  averaging  about  15,100  fish  annually.  The  Green  River  Hatchery  has 
documented  as  many  as  31,729  adult  returns  since  1960,  with  an  average  return 
between  1966-1971  of  8,500  fish  per  year  (Williams  et  al.,  1975). 

The  coho  spawning  season  begins  In  August  and  normally  extends  through 
December  with  peaks  in  September  and  October.  The  vast  majority  of  these  fish 
are  hatchery  produced.  Total  coho  spawning  escapements  (natural  plus  artifi¬ 
cial)  to  the  Green-Duwamlsh  River  system  were  estimated  to  range  from  15,900 
to  64,000  fish  between  1966  and  1971,  averaging  about  43,500  fish  per  year 
(Williams  et  al.,  1975).  The  WDF  hatchery  on  Soos  Creek  documented  as  many  as 
55,868  coho  during  a  single  season  (Williams  et  al.,  1975).  The  chum  salmon 
run  begins  in  early  November  and  extends  to  late  December  or  early  January. 
Nearly  100  percent  of  these  fish  are  hatchery  produced,  the  majority  origina¬ 
ting  from  the  Muckleshoot  Tribal  Hatchery.  Chum  salmon  escapements  are 
estimated  to  have  ranged  from  4,400  to  22,100  fish  from  1966  to  1971, 
averaging  about  11,300  fish  per  year  during  this  period  (Williams  et  al., 
1975).  Summer  run  Steelhead  trout  migration  extends  from  April  to  July.  The 
winter  run  migration  begins  In  November,  peaks  in  Jaunary,  and  extends  to 
March  or  April.  Sea-run  cutthroat  trout  migrate  upriver  during  the  winter 
months,  overwinter  In  fresh  or  estuarine  waters  after  spawning,  then  out¬ 
mlgrate  in  early  spring  or  summer.  A  greater  percentage  of  their  life  history 
is  spent  in  estuarine  habitats  then  other  anadromous  salmonlds.  Dolly  Varden 
migrations  are  local  and  occur  between  spring  and  summer.  Their  presence  in 
Elliott  Bay  is  incidental  as  the  majority  of  the  population  is  confined  to 
freshwater. 


(b)  Juvenile  Salmonids.  The  length  of  residency  or  time  that 
juvenile  salmonld  fish  remain  in  Elliott  Bay  and  the  Duwamlsh  Waterway  varies 
considerably  among  species  and  sampling  areas.  Meyer,  et  al.  (1981),  indi¬ 
cates  that  chinook  and  chum  are  present  for  the  longest  period,  compared  to 
other  salmonlds,  in  the  lower  Duwamlsh  River.  Coho  and  steelhead  spend  much 
less  time  in  the  estuary  and  move  fairly  rapidly  to  marine  waters. 


3-55 


1 


Chlaook  Juveniles  are  present  in  Elliott  Bay  from  March  to  July  with  peak 
numbers  from  late  May  to  June.  They  tend  to  concentrate  along  the  shoreline 
during  their  early  estuarine  residence  and  later  move  offshore  to  feed.  The 
majority  of  the  juvenile  chlnook  are  derived  from  the  Green  River  system.  The 
majority  from  this  system  are  from  the  Soos  Creek  Hatchery,  £il though  the 
Muckleshoot  Tribe  releases  substantial  numbers  each  year. 

Coho  salmon  juveniles  are  found  In  Elliott  Bay  from  late  April  to  early  June. 
Because  they  are  yearlings  they  can  utilize  pelagic  food  sources  and  are  able 
to  move  offshore  and  migrate  rapidly  out  of  the  area.  Most  of  these  fish 
originate  from  the  Soos  Creek  Hatchery. 

Chum  salmon  populations  are  reduced  due  to  predation  on  fry  by  hatchery  reared 
juvenile  coho,  although  other  factors  are  also  significant.  The  Muckleshoot 
Tribe  plans  to  release  several  million  fry  each  year.  The  juveniles  are  found 
In  Elliott  Bay  from  late  April  to  June.  Substantial  numbers  may  originate  in 
southern  Puget  Sound,  where  large  runs  still  exist.  As  chum  juveniles  follow 
the  shoreline  extensively,  those  originating  from  south  sound  would  be 
expected  along  the  Elliott  Bay  shoreline. 

No  pink  salmon  run  exists  In  the  Green  River.  Pink  salmon  juveniles  present 
In  Elliott  Bay  most  likely  originate  from  southern  Puget  Sound  rivers.  Steel- 
head  juveniles  from  the  Green  River  system  migrate  rapidly  through  Elliott  Bay 
and  out  of  Puget  Sound.  Sea-run  cutthroat  juveniles  occur  only  sporadically 
throughout  the  bay.  Little  is  known  about  their  life  history  and  movements 
within  Elliott  Bay. 

H  •  Food  web  elements  have  been  particularly  well-defined  for  the  salmonlds. 

Research  from  studies  conducted  elsewhere  in  Puget  Sound  suggests  that  chum 
salmon  descending  the  Duwamlsh  River  begin  feeding  in  the  estuary  on  epi- 
benthlc  prey.  When  they  reach  a  length  of  45-50mm,  they  tend  to  shift  to 
pelagic  prey.  Chum  salmon  juveniles,  in  turn,  may  fall  prey  to  predation  by 
larger  juvenile  coho,  steelhead,  and  sculpln.  Juvenile  coho  and  chlnook  have 
a  more  diverse  diet  spectrum.  Their  prey  consists  of  riverborne  Insects, 
small  crustaceans,  and  juvenile  fish.  They  will  also  fall  prey  to  larger 
fish,  such  as  more  mature  salmon  and  trout  (Dexter,  et  al.,  1981;  Salo,  et 
al.,  1980). 


(c)  Inshore  Marine  Fish.  Marine  fish  life  histories  and  distri¬ 
butions  in  Puget  Sound  are  well  described  in  several  publications,  most 
notably  In  Miller  (1980).  The  most  common  species  found  along  Elliott  Bay 
shorelines  are;  shiner  perch  (Cymatogaster  aggregate),  English  sole 
(Parophrys  vetulus),  rock  sole  (Lepldopsettl  blllneata),  flathead  sole 
(Hlppoglossoldes  elassodon),  Dover  sole  (Mlcrostomus  paclf Icus) ,  Pacific 
tomcod  (Mlcrogadus  proxlmus ) ,  walleye  pollock  (Thergra  chalagramma) ,  quillback 
rockfish  (Sebastes  ^llgerT,  and  Pacific  staghorn  sculpln  (Leptocottus 
armatus )  (Port  of  Seattle,  1976;  Miller,  1980).  The  most  common  surface 
dwelling  fish  are  herring  and  salmon  species. 
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(d)  Bottomflsh  Resources  In  the  Disposal  Sites.  Bottomflsh 
distribution  and  abundance  at  the  preferred  and  alternate  disposal  sites  were 
studied  by  the  University  of  Washington  School  of  Fisheries  and  Fisheries 
Research  Institute  during  February,  June,  and  September,  1986. 

In  February,  bottomflsh  catches  were  generally  small  with  the  exception  of  10 
large  Dover  sole  (Microstomus  pacificus)  caught  near  the  alternate  disposal 
site.  In  June,  more  bottomflsh  were  caught  at  the  preferred  site  than  the 
alternate  site.  The  average  catch  per  trawl  at  the  preferred  site  was  53  fish 
representing  15  species,  compared  to  15  fish  per  trawl  and  7  species  at  the 
alternate  site.  Slender  sole  and  blackbelly  eelpout  dominated  the  preferred 
site  catches  while  slender  sole  and  Dover  sole  dominated  the  alternate  site 
catches. 

In  September,  the  catches  at  both  disposal  sites  were  larger  than  the  catches 
during  June.  At  the  preferred  site,  the  average  catch  per  trawl  was  59  fish 
representing  18  species,  while  at  the  alternate  site,  the  average  catch  per 
trawl  was  90  fish,  representing  13  species.  Dominant  species  at  the  alternate 
site  were  ratfish  and  English  sole,  while  blackbelly  eelpouts,  slender  sole, 
and  flathead  sole  dominated  the  preferred  site. 

In  general  higher  abundances  of  fishes  observed  at  the  preferred  site  are 
likely  the  result  of  the  preferred  site's  relative  shallowness  and  proximity 
to  fresh  water  (Duwamlsh  River) .  However,  there  are  no  significant  popula¬ 
tions  of  recreatlonally  or  commercially  Important  bottom  fishes  either  as 
Juveniles  or  adults  at  either  disposal  site  in  Elliott  Bay. 

(e)  Foodweb  Relationships;  BRAT  Assessment  of  Bottomflsh 
Feeding  Habitat  Values  In  Disposal  Sites.  The  reader  Is  referred  to  section 
3.02b(3)(e)  for  an  overview  of  the  rationale  and  description  of  the  BRAT 
analysis.  Bottomflsh  feeding  strategy  groups  Identified  through  the  BRAT 
field  studies  conducted  by  the  Waterways  Experiment  Station  during  June/ July 
1986  are  summarized  In  table  3.3  (see  Clarke,  1986;  DSI  TA).  Four  feeding 
strategy  groups  were  Identified  that  appeared  to  be  exploiting  Infaunal 
benthos  heavily,  and  were  primarily  represented  by  Dover  sole  and  English 
sole.  Figure  3.16  Illustrates  the  distribution  and  amount  (g/m2-wet  biomass) 
of  potential  benthic  food  available  to  each  of  the  four  feeding  strategy 
groups  at  each  site  In  Elliott  Bay.  Benthic  resource  values  were  generally 
similar  between  preferred  and  alternate  sites  for  each  feeding  strategy  group 
(table  3.4).  Average  benthic  habitat  food  values  ranged  from  a  low  of  12.1 
g/m2  (Group  IIA)  to  a  high  of  21.2  g/m2  (Group  IIB)  at  the  preferred  site,  and 
13.5  g/m2  (Group  IIA)  to  24.0  g/m2  (Group  IIB)  at  the  Fourmile  Rock  alternate 
site.  An  examination  of  the  diets  of  bottomfishes  collected  in  Elliott  Bay 
Indicated  that  they  were  feeding  predominately  on  polychaetes  and  bivalve 
molluscs,  closely  paralleling  results  previously  discussed  for  benthic 
Infaunal  compositions  (section  3.03b(l)(b)) . 

(4)  Marine  Mammals .  All  of  the  marine  mammals  found  in  Elliott  Bay 
are  migratory  and  have  wide  distribution  patterns.  Therefore,  they  are  dis¬ 
cussed  in  the  regional  setting  section.  The  reader  is  referred  to  the  regional 
marine  mammals  section  3.01b(4)  for  this  discussion. 
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Preferred  Disposal  Zone 


Alternate  Disposal  Zone 


Existing  Disposal  Zone 


Figure  3.16  Benthic  biomass  potentially  available  in  Elliott  Bay  to  four 

groups  of  fish.  Units  of  biomass  are  in  grams  per  square  metur 
(Source:  adapted  from  Clarke,  1986) 
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(5)  Water  Birds.  The  open  waters  of  Elliott  Bay  are  generally  noted 
as  areas  of  significance  for  overwintering  canvas backs  and  greater  scaups 
(Brunner,  Ken,  1986,  Corps;  personal  communication).  Other  common  waterblrds 
Include  grebes,  gulls,  scoters,  goldeneyes,  and  cormorants.  These  birds  are 
also  present,  sometimes  In  large  flocks.  In  Puget  Sound  off  of  West  Point  and 
Alkl  Point.  Harlequin  ducks  are  also  occasionally  present.  Paralleling 
exposed  shorelines  and  within  the  lower  Intertidal  zone,  loons  red-breasted 
mergansers,  homed  grebes,  and  cormorants  dive  for  fish.  Frequently,  these 
species  are  presumed  to  feed  among  kelp  beds  or  along  rocky  bottoms  over 
intertidal  shelves.  Few  waterblrds  nest  near  Elliott  Bay.  Three  pairs  of 
pigeon  guillemots  nest  In  the  bank  along  the  south  bluff  of  Discovery  Park. 
Other  nesters  Include  small  numbers  each  of  mallards,  Canada  geese,  great  blue 
herons,  and  glaucous-winged  gulls. 

Protected  bays  within  and  near  Elliott  Bay  offer  sanctuary  to  resting  buffle- 
heads,  grebes,  goldeneyes,  and  scoters  In  addition  to  providing  feeding 
habitat.  Shore bird  use  In  Elliott  Bay  Is  low  relative  to  Commencement  Bay — 
there  are  few  Intertidal  areas  on  which  shoreblrds  can  feed,  or  log  rafts  on 
which  shoreblrds  can  rest.  The  Duwamlsh  Waterway  Is  probably  the  beat  area  In 
Elliott  Bay  for  shoreblrds;  however,  use  of  Duwamlsh  habitats  by  shoreblrds  Is 
low.  Smith  Cove  Is  another  Intertidal  area  that  receives  shoreblrd  use.  In 
late  summer,  terns  and  gulls  are  common  at  the  mouth  of  Shllshole  Bay,  where 
they  feed  on  small  fish  and  rest  on  pilings  and  log  rafts. 

(6)  Endangered  and  Threatened  Species.  The  nearest  bald  eagle  nests 
to  Elliott  Bay  are  one  on  Balnbrldge  Island  and  at  least  one  (and  perhaps 
three)  nest(s)  along  Lake  Washington.  Bald  eagles  are  regularly  sighted 
flying  over  or  perching  In  trees  In  Discovery  Park.  Bald  eagles  are  present 
In  the  area  throughout  the  year,  though  they  are  relatively  uncommon. 

Peregrine  falcon  sightings  In  the  Elliott  Bay  vicinity  are  rare.  There  Is  no 
good  habitat  or  prey  base  for  peregrines  in  this  area. 

Gray  whales  are  regularly  observed  near  Elliott  Bay  (Everltt,  et  al.,  1979). 
They  do  not  stay  In  a  particular  location  for  long,  though  they  appear  to  stay 
in  Puget  Sound  for  extended  periods.  It  is  not  known  whether  these  stragglers 
eat  while  In  Puget  Sound. 

Humpback  whales  were  once  commonly  sighted  In  Puget  Sound,  but  sightings  have 
been  rare  since  the  1940' s.  Two  sightings  have  been  made  in  recent  years  near 
Elliott  Bay,  one  In  1976  and  one  In  1978  (Everltt,  et  al.,  1979).  The  first 
sighting  was  of  two  animals  that  were  breaching  and  observed  from  the 
Seattle-Winslow  ferry.  The  second  sighting  was  of  four  animals  observed  from 
Fauntleroy.  Though  these  sightings  are  hopeful,  a  comeback  to  historic  num¬ 
bers  by  this  species  is  considered  remote  and  more  than  occasional  sightings 
are  not  expected. 

The  BA's  prepared  for  the  PSDDA  Phase  I  study  area  are  attached  In  exhibit  A. 
More  detailed  descriptions  of  the  Elliott  Bay  threatened  and  endangered 
species,  and  their  habitat,  are  provided  in  the  BA's. 


i 


I 


3-60 


c.  Human  Environment. 

(1)  Social  Economic.  The  primary  dredging  areas  that  would  use  the 
Inner  Elliott  Bay  unconflned  open-water  disposal  site  include  portions  of 
Kitsap  County,  most  of  King  County,  and  the  cities  of  Seattle,  Bremerton,  and 
Port  Orchard.  King  County  Is  the  largest  county  In  the  State  with  a  popula¬ 
tion  of  1,346,400  In  1985.  Population  growth  over  the  last  decade  has  been 
due  to  a  variety  of  economic  factors  including  expansion  by  Boeing  and 
establishment  of  high-technology  companies.  Population  forecast  by  the 
Washington  State  Office  of  Financial  Management  show  the  population  of  King 
County  Increasing  to  1,601,700  by  the  year  2000.  Major  port  redevelopment 
continues  to  occur  along  Elliott  Bay  and  along  the  lower  Duwamlsh  River. 
Waterborne  commerce  through  Seattle  Harbor  has  Increased  from  15,008,000  short 
tons  In  1975  to  20,300,000  short  tons  In  1984. 

(2)  Navigation  Development.  The  lower  6  miles  of  the  Duwamlsh  River 
basin  is  the  center  for  manufacturing  distribution  and  port  activity  In 
metropolitan  Seattle.  About  7,000  acres  of  highly  Industrialized  former 
tldeflat  area  were  developed  In  the  early  1900 's  due  to  their  proximity  to  the 
Seattle  central  business  district.  Other  areas,  located  at  both  the  south  and 
north  ends  of  Elliott  Bay  and  extending  over  2.5  miles  of  waterfront,  have 
also  been  developed  to  accomodate  waterborne  commerce.  Virtually  all  of  the 
historical  wetlands  existing  in  Elliott  Bay  have  been  modified  through 
development  (table  3.5). 

The  existing  Duwamlsh  River  waterways,  all  federally  maintained,  are  described 
below: 

0  East  Waterway.  This  channel,  appfoximately  1.1  miles  long  and  750  feet 
wide.  Is  maintained  to  a  depth  of  34  feet  below  lOXW. 

o  West  Waterway.  The  West  Waterway  has  the  same  authorized  width  and 
depth  as  the  East  Waterway  but  Is  about  1  mile  in  length. 

o  Duwamlsh  Waterway.  Beginning  at  the  confluence  of  the  East  and  West 
Waterways,  the  Duwamlsh  Waterway  extends  upstream  about  5.1  miles  to  the  head 
of  commercial  navigation.  Depths  and  widths  vary  as  follows: 


Depth  (feet  Width 
below  MLLW)  (feet) 

West  Waterway  to  1st  Ave  South  Bridge  30  200 
1st  Ave  South  Bridge  to  8th  Ave  South  Bridge  20  150 
8th  Ave  South  Bridge  to  Head  of  Navigation  15  150 
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(3)  Dredging  and  Disposal  Activity. 

(a)  Historical  Activity  (1970-1985).  During  the  period 
1970-1985,  approximately  one-half  of  the  dredging  activity  that  occurred  In 
the  Phase  I  study  area  took  place  In  Elliott  Bay  and  vicinity.  Dredged  mate¬ 
rial  amounted  to  approximately  8.4  million  c.y.  (table  3.6).  Most  of  this 
material  was  placed  In  nearshore  disposal  sites,  although  the  Fourmlle  Rock 
open-water  disposal  site  was  heavily  used  In  the  late  1970' s  and  1980 's 
(aproxlmately  4.6  million  c.y.  disposed  at  this  site). 

The  largest  amount  of  dredging  (54  percent  of  total)  in  Elliott  Bay  and 
vicinity  over  the  1970-1985  period  was  undertaken  by  diverse  interests 
including  private  developers,  municipal  governments.  State  agencies,  and  the 
U.S.  Navy.  During  this  time  the  Corps  dredged  aproxlmately  2.2  million  c.y. 
(26  percent  of  total  activity)  and  the  Seattle  Port  approximately  1.7  million 
c.y.  (20  percent  of  total  activity). 

(b)  Projected  Activity  (1985-2000).  Over  10.5  million  c.y.  of 
material  are  forecasted  to  be  dredged  In  Elliott  Bay  and  vicinity  over  the 
period  1985-2000  (table  3.7).  This  Includes  Elliott  Bay,  the  Duwamlsh  River, 
Lake  Union,  I^ke  Washington,  as  well  as  the  western  side  of  Puget  Sound 
including  Eagle  Harbor  and  Sinclair  Inlet.  The  majority  of  the  sediment  to  be 
dredged  Is  estimated  to  come  from  the  Duwamlsh  River  (71  percent  of  total). 

Unlike  Commencement  Bay  where  the  Corps  Is  projected  to  dredge  68  percent  of 
the  material.  Corps  dredging  activity  In  the  Elliott  Bay  area  will  account  for 
only  40  percent  of  the  total  forecasted  dredging  volume.  Most  of  the  dredging 
in  the  Qliott  Bay  and  vicinity  will  be  undertaken  by  the  Port  of  Seattle  and 
others. 


(4)  Native  American  Treaty  Fishing.  The  Muckleshoot  and  Suquamlsh 
Tribes  have  utilized  Elliott  Bay  for  a  significant  amount  of  their  fishing 
effort.  In  addition,  the  Lumml,  lUlallp  and  Swlnomlsh  Tribes  also  fish  In  the 
Elliott  Bay  area,  and  the  Yakima  Tribe  additionally  possess  rights  they  could 
propose  to  exercise  In  the  future.  Fishery  activity  of  the  unrecognized 
Duwamlsh  Tribe  has  not  been  documented. 

Although  the  combined  "usual  and  accustomed"  fishing  areas  of  the  tribes 
encompass  a  large  area,  salmon  fishing  has  generally  focused  In  a  few  loca¬ 
tions.  Reasons  for  this  Include  concentration  of  returning  fish  populations, 
suitable  fishing  conditions  and  limited  Interference  from  recreational  and 
commercial  traffic.  Both  of  the  alternative  Elliott  Bay  disposal  sites  occur 
within  areas  of  concentrated  tribal  fishing  activity.  (There  is  also  an 
extensive  commercial  Indian  fishery  in  Lake  Washington  and  the  Green/Duwamlsh 
River  system.) 

Tribal  fishery  in  CXiter  Elliott  Bay  (that  portion  of  the  bay  west  of  a  line 
from  Terminal  91  to  Duwamlsh  Head,  and  east  of  a  line  from  West  Point  to  Alkl 
Point)  can  open  from  1  July,  and  remain  open  until  approximately  30  November 
each  year.  During  this  time,  fisheries  open  and  close  for  chlnook,  coho  and 
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chun  saloKm,  and  steelhead  trout,  depending  on  run  sizes,  timing,  and  other 
management  constraints.  These  tribal  fishery  openings  and  closure  periods 
vary  from  year  to  year.  Tribal  fishery  managers  are  required  to  notify  the 
Washington  Department  of  Fisheries  of  fishing  openings  and  closures  at  least 
24  hours  In  advance. 

In  Inner  Elliott  Bay  (that  portion  of  the  bay  east  of  a  line  from  Terminal  9l 
to  Duwamish  Head)  the  tribal  fishery  also  can  open  around  1  July.  Here,  It 
can  remain  open  until  approximately  30  January.  As  In  outer  Elliott  Bay,  the 
fisheries  open  and  close  to  accommodate  the  management  of  individual  stocks  of 
fish  entering  the  bay,  and  specific  openings  and  closure  periods  vary  from 
year  to  year. 

The  July  chlnook  fishery  has  primarily  been  an  evaluation  fishery,  used  to  set 
allocations  for  the  Intensive  fishery  that  has  begun  In  August.  This  fishery 
usually  peaks  In  August  and  ends  In  early  September.  The  coho  fishery  usually 
starts  (and  peaks)  in  September,  tapering  off  somewhat  In  October.  This  latter 
fishery  has  represented  the  bulk  (as  much  as  60  percent  of  the  Muckleshoot 
catch)  of  the  value  of  the  tribal  commercial  catch. 

In  the  IXiwamlsh  River,  the  tribal  salmon  fishery  has  opened  around  15  July  and 
closed  around  30  November.  It  usually  opens  again  around  1  December  for  the 
commercial  steelhead  fishery,  lasting  until  around  1  February.  The  tribal 
steelhead  subsistence  fishery  has  typically  been  ojjen  throughout  the  year, 
depending  on  the  availability  of  harvestable  summer-run  steelhead. 

When  fisheries  open,  they  remain  open  24  hours  per  day  until  closed.  To 
improve  catch  success,  a  large  portion  of  the  fishing  effort  occurs  between 
dusk  and  dawn.  The  number  of  days  of  fishing  is  adjusted  according  to  the 
estimated  number  of  harvestable  fish  and  exp>ected  fishing  effort. 

Tribal  fishing  can  occur  throughout  Elliott  Bay;  however,  their  fishing 
efforts  may  be  focused  at  different  locations  within  the  bay  depending  on  the 
behavior  of  the  species  being  targeted.  For  example,  the  chinook  fishery 
effort  has  often  occured  close  to  the  shoreline,  whereas  the  coho  effort  has 
generally  been  located  offshore  and  Is  more  dispersed  throughout  the  bay.  The 
only  area  that  has  not  been  routinely  fished  is  that  used  by  the  Washington 
State  Ferry  System.  The  ferry  lanes  are  typically  avoided  to  minimize 
conflicts  between  boats  and  fishing  gear. 

Tribal  regulations  currently  prohibit  fishing  within  a  1,000-foot  radius  from 
both  the  East  and  West  Waterways.  The  closure  is  designed  to  provide  relief 
to  milling  nontarget  species,  as  well  as  to  minimize  boat  traffic  and  fishing 
gear  conflicts.  One  of  the  more  concentrated  areas  of  tribal  fishing  activity 
in  inner  Elliott  Bay  is  the  area  north  of  the  mouth  of  the  Duwamish  Waterways, 
outside  of  the  regulated  1,000-foot  closure  areas.  The  PSDDA  selected  disposal 
site  for  Elliott  Bay  begins  2,500  feet  from  the  mouth  of  the  waterways,  and 
thus  is  within  this  high-use  tribal  fishing  area  (figure  3.10).  The  surface 
disposal  zone  is  near  the  center  of  the  disposal  site,  beginning  about  4,000 
feet  from  the  mouth  of  the  waterways.  However  it,  too,  is  still  within  the 
area  of  higher  tribal  fishing  activity. 


(5)  Non-Indian  Commercial  and  Recreational  Fishing.  Elliott  Bay 
supports  a  number  of  non- Indian  commercial  and  recreational  fisheries  activi¬ 
ties.  The  following  summary  Is  based  on  the  latest  WDF  catch  statistics  for 
1985-1986  (Dale  Ward,  personal  communication,  WDF,  1987).  In  1985,  total 
sport  catches  of  Chinook  and  chum  salmon  for  Seattle-Bremerton  were  33,019 
fish.  Comparative  commercial  catches  of  salmon  were  much  smaller,  totalling 
3,679  fish  In  1986.  Bottomflsh  catches  consisting  of  true  (Pacific)  cod, 
English  sole,  and  rockflsh  totaled  44,486  pounds  In  1986  for  Elliott  Bay  and 
Bremerton  collectively.  WDF  reported  catches  totalling  1,208  pounds  for 
herring  and  28,059  pounds  for  surf  perch  (shiners)  for  Seattle  and  Bremerton 
collectively  In  1986.  A  limited  commercial  fishery  for  spot  shrimp  has 
existed  In  Elliott  Bay,  although  harvests  of  spot  shrimp  have  been  very  low  In 
recent  years  (Magoon,  1977).  No  other  shellfish  species  are  harvested 
commercially  from  the  bay. 

(6)  Esthetic  Setting.  The  esthetic  setting  In  Elliott  Bay  Is 
primarily  the  bay  Itself,  the  boat  traffic  In  the  bay,  and  the  background 
Islands  and  Olympic  Mountain  range.  This  setting  can  be  viewed  from  the  city 
shoreline,  from  Magnolia  tldelands  to  Duwamlsh  Head,  from  the  bluffs  and  hills 
of  Magnolia,  Queen  Anne,  Capitol  Hill,  and  West  Seattle,  from  the  Harbor 
Island  Industrial  area,  and  from  tall  buildings  In  the  central  business 
district.  Public  access  to  the  shoreline  areas  includes  a  small  city  park 
near  Piers  90/91,  Myrtle  Edwards  Park  north  of  Pier  70,  the  city  waterfront, 
and  the  sidewalks  near  Duwamlsh  Head  in  West  Seattle. 

3.04  Port  Gardner. 

a.  Physical  Bivlronment. 

(1)  (»eology.  Figure  3.17  shows  the  location  of  the  existing  DNR 
disposal  site  and  the  selected  and  alternate  sites  In  Port  Gardner.  Figure 
3.18  shows  the  location  of  the  alternate  disposal  site  proposed  In  Saratoga 
Passage.  Port  Gardner  Is  located  regionally  in  the  Puget  Sound  Lowlands 
Geomorphlc  Province,  which  Is  a  complex  topographic  and  structural  basin  that 
formed  2  to  3  million  years  ago  (Hart  Crowser  and  Assoc.,  Inc.,  1986).  The 
lowlands  have  subsequently  been  repeatedly  glaciated,  resulting  in  the 
accumulation  of  a  thick  sequence  of  overconsolidated  and  unconsolidated 
sediments.  The  bedrock  surface  under  these  deposits  varies  considerably  In 
relief,  but  Is  estimated  to  be  about  1,600  feet  below  the  ground  surface  (Hart 
Crowser  and  Assoc.,  Inc.,  1986). 

Quaternary  age  sediments  mantle  most  of  the  Puget  Lowlands  and  bedrock,  and 
are  the  product  of  deposition  during  repeated  continental  glacial  Ice  advances 
and  Intervening  nonglacial  f)erlods.  Deposits  consist  of  stratified  and 
unstratified  layers  of  clay,  silt,  sand,  gravel,  and  cobbles.  Ice  from  the 
most  recent  glacial  advance,  known  as  the  Fraser  Glaciation,  occupied  the 
Puget  Lowlands  11,000  to  13,000  years  ago.  Ice  at  this  time  is  believed  to 
have  reached  a  thickness  of  3,500  to  4,500  feet  in  Port  Gardner.  Consequently 
these  deposits  are  highly  compacted  by  the  weight  of  the  glacial  ice,  and  are 
described  as  "overconsolidated  glacial  sediments”  (Hart  Crowser  and  Assoc., 
Inc.,  1986). 
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Delta  sediments  supplied  from  the  Snohomish  River  overlie  the  overconsolidated 
glacial  material  In  the  East  Waterway,  and  the  depth  of  these  normally  con¬ 
solidated  soils  ranges  from  20  to  30  feet  to  over  150  feet.  The  area  In  the 
vicinity  of  the  PSDDA  alternate  site  extending  to  the  selected  site  Is  gen¬ 
erally  overlain  by  10  to  40  feet  of  deltaic  silt,  followed  by  an  underlying 
sandy  silt  layer  with  an  apparent  thickness  of  between  10  and  80  feet.  The 
soil  below  the  deltaic  sandy  silt  Is  undifferentiated  glacial  and  nonglacial 
deposits  (Corps,  1986). 

(2)  Water  Quality.  Marine  waters  at  Port  Gardner  are  classified  by 
Ecology  as  Class  A  ( ’^excellent")  with  waters  in  East  Waterway  classified  as 
Class  B.  At  the  present  time  however.  Port  Gardner  is  closed  to  shellfish 
harvesting  due  to  elevated  collform  and  toxic  pollutant  levels.  Recent  water 
quality  data  Is  available  from  a  Ecology  sample  station  at  Port  Gardner 
(Station  PSS  008).  Water  quality  data  from  station  PSS  008  Indicates  a 
temperature  range  of  8.6  degree  C  to  17.5  degree  C  with  a  mean  of  12.8  degree 
C.  Surface  salinities  range  from  15.4  ppt  to  30.3  ppt  with  a  mean  of  26.5 
ppt .  Minimum  salinity  values  are  observed  during  periods  of  maximum  fresh¬ 
water  runoff  during  late  spring  and  early  summer,  when  surface  waters  in  Port 
Gardner  are  Influenced  by  the  Snohomish  River,  and  where  salinities  range  from 
0.1  to  23.7  ppt. 

Dissolved  oxygen  standards  set  by  Ecology  allow  DO  levels  to  be  lowered  no 
more  than  0.2  ppm  through  anthropogenic  activity,  with  a  minimum  of  5  ppm 
(mg/1)  minimum.  Ecology  data  Indicate  DO  ranges  from  5.2  to  13.1  mg/1  at  Port 
Gardner  during  the  year,  averaging  8.2  mg/1. 

The  pH  in  Port  Gardner  ranges  from  7.1  to  8.3  throughout  the  year  (Ecology, 
1984).  State  standards  allowable  for  Class  B  waters  are  7.0  to  8.5  with  a 
variation  allowance  of  0.5  due  to  anthropogenic  activity. 

As  with  other  classes  of  water,  concentrations  of  toxic  or  deleterious  mate¬ 
rial  shall  be  below  those  which  cause  acute  or  chronic  conditions.  Provided, 
however,  that  within  established  dilution  zones  water  quality  criteria  shall 
not  apply,  but  dilution  zones  will  be  restricted  in  area  and  will  be  limited 
to  not  cause  acute  conditions. 

Little  Information  is  available  on  distribution  and  concentration  of  trace 
metals  in  the  water  column  at  Port  Gardner.  In  1976,  the  Corps  collected 
water  samples  from  East  Waterway,  demonstrating  measurable  concentrations  of 
cadmium,  chromium,  lead  and  arsenic  (Corps,  1976).  In  1985,  the  Corps 
collected  samples  from  the  East  Waterway  which  were  analyzed  for  chemicals  of 
concern.  All  parameters  were  below  detection  limits  in  the  site  water  except 
for  Cu,  N1 ,  Cd,  Cr  and  Hg.  The  site  water  equaled  or  exceeded  EPA  Water 
Quality  Criteria  (EPA,  1986)  for  Cu,  Ni,  and  Hg  in  marine  waters.  Samples 
were  collected  from  near  bottom  waters,  and  may  have  been  contaminated  with 
suspended  sediments.  Thus,  these  samples  are  probably  not  representative  of 
open  waters  in  Port  Gardner.  Historically,  high  sulfide  levels  have  been 
recorded  due  primarily  to  waste  water  discharges  from  two  pulp  mills  In  the 
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area.  One  la  now  regulated  by  a  NFDES  permit  and  the  other  has  ceased 
operation.  Sulfide  levels  continue  to  decline  as  a  result  of  these  changes  in 
pulp  mill  operation. 


Water  quality  data  from  Ecology  (collected  In  1982)  Indicate  fecal  collform 
counts  exceed  standards  In  Port  Gardner  during  periods  of  high  rainfall. 
Consequently,  shellfish  harvesting  Is  not  permitted  In  Port  Gardner.  Samples 
collected  for  U.S.  Navy  Homeport  studies  In  Everett  Indicated  that  high  levels 
of  fecal  conforms  occurred  In  East  Waterway  during  periods  of  essentially  no 
rainfall . 

Probable  contaminant  sources  to  Port  Gardner  are  industrial  discharges,  sewage 
effluent,  combined  sewer  overflows,  and  from  nonpoint  sources  such  as  storm 
water  runoff  and  discharges  from  recreational  and  commercial  vessels. 

According  to  Puget  Sound  Water  Quality  Authority  (1986),  point  sources  are 
clustered  In  Industrialized  urban  areas.  There  are  many  permitted  discharges 
into  Port  Gardner  and  an  unknown  amount  of  effluent  enters  from  unpermltted 
sources . 


(3)  Currents  and  Sediment  Transport.  The  prevailing  flow  in  Port 
Gardner  merges  with  the  southward  flowing  surface  layer  and  the  northward 
flowing  bottom  layer  found  in  Saratoga  Passage.  However,  few  data  records  are 
available  with  which  to  document  these  patterns. 

In  the  shallow  surface  layer,  on  the  order  of  10  meters  (30  feet)  deep,  the 
discharge  from  the  Stlllaguamlsh  and  Snohomish  rivers  generally  flow  southward 
so  as  to  merge  with  the  shallow  outflow  from  Saratoga  Passage.  Based  on  the 
available  data,  the  prevailing  direction  of  surface  and  midwater  currents  in 
central  Port  Gardner  Is  toward  the  southwest. 

The  deeper  layer  originates  offshore  of  Mukllteo  and  separates  Into  two 
branches:  the  main  branch  continues  northward  into  Saratoga  Passage,  and  a 
minor,  weak  branch  diverges  eastward  Into  Port  Gardner.  The  flow  continues 
counterclockwise  following  the  bottom  contours  around  Port  Gardner.  The 
prevailing  flow  of  near-bottom  currents  in  central  Port  Gardner  is  therefore 
estimated  to  be  northward  and  westward.  Current  measurements  at  the  Port 
Gardner  disposal  site,  at  the  selected  PSDDA  site  near  the  center  of  Port 
Gardner  and  at  the  proposed  Navy  CAD  site  all  indicate  that  near-bottom 
current  speeds  rarely  exceed  25  cm/ sec  and  that  the  average  speeds  are  a 
sluggish  4-8  cm/ sec. 

(4)  Marine  and  Estuarine  Sediments.  The  primary  source  of  suspended 
sediment  In  Port  Gardner  Is  the  Snohomish  River.  Annual  sediment  discharge  is 
approximately  346,000  c.y.  (Downing,  1983).  The  predominant  sediment  type 
found  in  most  of  the  Port  Gardner  ZSF  was  medium  and  fine  silt  with  the  per¬ 
cent  clay  greater  than  15  percent.  Sediments  along  the  south  and  east  ends  of 
the  ZSF  were  coarser  ranging  from  fine  to  very  fine  sand . 

Sediment  samples  collected  from  East  Waterway  and  vicinity  have  demonstrated 
the  presence  of  significant  concentrations  of  various  toxicants  such  as 
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saturated  hydrocarbons,  aromatic  hydrocarbons  and  polychlorinated  biphenyls, 
which  have  degraded  the  water  quality  In  this  area  (Crecelius,  et  al.,  1984). 


Sediments  In  the  Saratoga  Passage  2SF  were  predominantly  medium  to  fine  silt, 
whereas  sediments  along  the  margins  of  Camano  and  Ifliidbey  Islands  consisted  of 
fine  sand.  Percent  clays  were  generally  greater  than  15  percent  within  the 
ZSF. 

Studies  by  Battelle  (1986)  Indicate  that  sediment  quality  was  lowest  in  the 
East  Waterway  and  Increased  moving  outside  of  the  East  Waterway  toward  the 
PSDDA  selected  and  alternate  sites.  Sediment  quality  indicators  studied 
showed  loading  primarily  by  organic  chemicals  and  toxic  biological  responses, 
thereby  confirming  the  presence  of  degraded  sediments  throughout  the  Port 
Gardner  nearshore  area  (1986). 

(5)  Air  Quality.  Ihe  following  summaries  are  based  on  the  PSAPCA  Air 
Quality  Data  Summary  for  Port  Gardner  in  1985.  CO  measured  at  the  single 
Everett  station  did  not  exceed  the  eight  hour  average  standard.  Lead  was  not 
measured  in  the  Everett  area  during  1985.  Relative  to  sulfur  dioxide  there 
were  two  incidents  tdiere  standards  were  exceeded  at  the  single  Everett  sta¬ 
tion.  There  are  no  ozone  stations  In  the  Port  Gardner  region  as  high  ozone 
values  exist  some  distance  downwind  of  Everett.  Nitrogen  dioxide  levels 
measured  In  the  Puget  Sbund  area  have  never  exceeded  the  0.05  ppm  standard. 
Suspended  particulate  measurements  at  the  solitary  station  did  not  exceed  the 
primary  standard  (75  mlcrograms/cublc  meter). 

Ihe  Pollutant  Standards  Index  (PSD,  a  nationally  uniform  index  for  daily  air 
quality  reporting,  associates  pollutant  levels  in  a  24  hour  period  with 
potential  health  effects.  When  the  PSI  Is  above  100  the  measured  pollutant 
level  (of  CO,  suspended  particulates,  and/or  sulfur  dioxide)  exceeds  the 
national  primary  air  quality  standard.  For  Port  Gardner/Everett  PSI  was 
exceeded  on  only  one  day  during  1985. 

b.  Biological  Sivlronment. 

(1)  Benthic  Communities. 

(a)  Nearshore  Intertidal/Shallow  Subtidal  Habitats.  Little 
raacrophytlc  growth  occurs  in  the  East  Waten/ay  due  to  long  term  water  quality 
degradation  and  a  minimum  of  suitable  substrate,  which  occurs  either  under 
pier  aprons  (with  little  available  light)  or  as  creosoted  wood  pilings  (a 
biocide).  Riprap  along  the  breakwater  and  along  the  Snohomish  River  mouth  is 
inhabltated  by  Fucus  sp.  and  Ulva  sp.  South  of  East  Waterway  and  along  the 
east  shoreline,  occasional  rocks  support  Enteromorpha  sp.,  Bryopsis  sp., 

Fucus  sp.,  and  Ulva  sp.  The  Snohomish  River  delta  associated  with  Jetty  Island 
is  an  extensive  and  productive  mudflat  inhabited  by  luxuriant  and  extensive 
population  of  eelgrass  (Zostera  marina).  This  area  provides  important  habitat 
for  a  variety  of  fish  and  invertebrates,  including  herring  and  Dungeness  crab 
resources.  Infauna  are  dominated  by  polychaetes  (Sabellldae ) ,  oligochaetes , 


vrfille  Infauna  Include  the  Important  salmonld  food  resource  Corophlum  salmonis . 
Several  other  species  no  doubt  are  present  seasonally.  For  a  list  of  poten¬ 
tial  species  refer  to  U.S.  Navy  DEIS,  Appendix  B  (1984). 

Tlie  benthic  Invertebrate  community  In  the  East  Waterway  is  dominated  by  poly- 
chaetes  (77  percent)  and  crustaceans  (21  percent)  (Malkoff,  1976).  From  pier 
3  south  along  the  eastern  shoreline,  at  least  25  polychaete  families  have  been 
Identified,  with  Captltellldae  dominating  (personal  communication  Striplin, 
1987).  Ostracods  and  amphlpods  dominant  the  crustacean  population,  and  over 
20  species  of  bivalve  molluscs  are  present  (Klsker,  1976).  The  Intertidal 
community  south  of  the  old  Weyerhauser  Pulp  Mill  represents  primarily  sand  and 
gravel  habitat  with  occasional  rock  bulkheads.  Attached  organisms  consist  of 
mussels  and  barnacles.  Beach  epifauna  Include  several  species  of  amphlpods, 
Isopods,  and  bivalve  molluscs.  The  latter  are  dominated  by  Macoma  inconspicua. 

(b)  Benthic  Communities  -  Selected  Site  and  Alternate  Sites 
(Port  Gardner  and  Saratoga  Passage).  Site  specific  benthic  studies  were 
conducted  by  the  Waterways  Experiment  Station  in  Port  Gardner  and  Saratoga 
Passage  during  June  1986  (see  Clarke  1986;  DSS  TA).  These  studies  were 
conducted  as  part  of  the  BRAT  (Benthic  Resources  Assessment  Technique) 
evaluation  of  demersal  fish  feeding  habitat  potential.  The  reader  is  referred 
to  section  3.04b(3)(e)  for  a  discussion  of  the  results  of  the  fish  feeding 
habitat  analysis.  The  selected  and  alternate  sites  in  Port  Gardner  are 
situated  In  a  relatively  uniform,  homogeneous  area  with  grain  sizes  charac¬ 
terized  as  medium  silt  and  clay  contents  greater  than  15  percent. 

Infaunal  biomass  observed  at  the  Port  Gardner  selected  site  and  alternate  site 
averaged  36  g/m2  and  61  g/m2  respectively  (i.e.,  within  the  0-15  cm  sediment 
fraction),  compared  to  an  average  of  7  g/m2  at  the  alternate  site  at  Saratoga 
Passage.  In  general  benthic  Infaunal  communities  in  Port  Gardner  were 
dominated  by  large  polychaetes  (Maldanidae,  Terebellidae ,  Onuphidae)  and 
bivalve  molluscs  (Axlnopslda  and  Macoma ) .  Large  numbers  of  recruiting  juvenile 
op^ellld  polychaetes  were  also  observed  in  Port  Gardner  during  June  1986 
(Personal  Communication,  Ward,  1986)  Depressed  Infaunal  biomass  at  Saratoga 
Passage  was  not  typical  of  that  observed  at  the  other  three  study  areas. 
Benthos  at  this  location  was  not  dominated  by  polychaetes  and  bivalves  typical 
of  the  other  areas,  but  showed  relatively  low  but  uniform  biomass  distribu¬ 
tions  of  polychaetes,  bivalves,  Crustacea  (ostracods,  cumaceans ,  amphlpods), 
and  other  taxa.  Occasionally  collected  but  not  abundant  taxa  observed  in  all 
study  areas  were  the  relatively  large  individual  biomass  holothuroids 
(Malpadia  sp.),  echlnolds,  and  the  mudshrimp  (Axlopsis  splnulicauda) .  These 
larger  species  were  observed  typically  deeper  than  15  cm  in  the  sediments.  Ac 
the  preferred  site  polychaetes  comprised  50  percent  of  the  biomass,  molluscs 
(bivalves)  made  up  42  percent,  >diereas  crustaceans  comprised  only  2.4  percent 
of  the  total.  At  the  Port  Gardner  alternative  site  polychaetes  made  up  18 
percent,  molluscs  (primarily  bivalves)  comprised  30  percent,  and  crustaceans 
made  up  less  than  1  percent  of  the  total.  At  the  Saratoga  Passage  alternate 
site  polychaetes  made  up  31  percent  of  the  total  biomass,  molluscs  (bivalves) 
comprised  14  percent,  and  crustaceans  made  up  12  percent.  Variations  in 
biomass  distribution  among  stations  reflect  the  patchy  distribution  of  benthos 


typically  documented  in  benthic  investigations  (Johnson  1972;  Rhoads,  McCall 
and  Yingst  1978;  Kendall  1983)  (figure  3.19).  Depth  partitioning  of  benthos 
(i.e.,  within  the  sediment  core  collected)  at  each  station  Indicates  that  most 
of  the  biomass  is  concentrated  within  the  upper  10  centimeters  of  the  sedi¬ 
ment,  generally  within  the  upper  5  centimeters  (figure  3.4). 

RIMOTS  investigations  of  the  Port  Gardner  and  Saratoga  Passage  ZSF's  supported 
the  box  core  sampling  results  and  indicated  both  areas  were  predominately 
occupied  by  stage  III  communities  with  secondary  occupations  by  stage  I 
Infaunal  communities  at  the  sediment  surface  (SAIC  1985;  Cooper  Consultants, 
Inc.,  1986;  DSI  TA).  Mean  RPD  depths  in  excess  of  10  cm  coincided  with  the 
presence  of  large,  mature  deposit  feeding  benthos  (stage  III)  actively 
reworking  the  upper  10  centimeters  of  sediment. 

(c)  Crab  and  Shrimp  Resources.  An  assessment  of  Dungeness  crab 
(Cancer  magister)  and  pandalld  shrimp  species  distribution  and  abundance  in 
Port  Gardner  was  conducted  in  February,  April,  June,  and  September,  1986,  and 
in  December  1986/ January  1987  by  the  University  of  Washington  (Dinnel,  et  al., 
I986a^,  1987).  This  assessment  was  performed  for  the  U.S.  Navy  as  part  of 
their  required  Everett  Homeport  Study  and  was  also  used  by  Corps  in  prepara¬ 
tion  of  the  supplement  to  the  Navy's  EIS. 

The  main  objective  of  the  crab  and  shrimp  studies  was  to  document  the  presence 
and/or  absence  of  crab  and  shrimp  and  their  relative  abundance  compared  to 
other  areas.  Dungeness  crab,  for  instance,  have  been  shown  to  aggregate  in 
certain  areas  relative  to  size,  molting,  and  egg-bearing  (Armstrong,  et  al., 
1986);  some  of  these  areas  being  deep  water  habitats  (Dinnel,  et  al.,  1985). 
Selection  of  these  habitats  may  be  partially  dependent  on  substrate  type  for 
food  or  for  burial  to  avoid  predation,  especially  during  molting  or  egg- 
carrying. 

During  February,  a  high  abundance  of  IXingeness  crab,  especially  gravid  females 
were  found  throughout  a  major  portion  of  Port  Gardner.  However,  they  were  not 
evenly  distributed  throughout  the  sampling  area  and  their  distribution  varied 
according  to  sex  and  reproductive  state  for  the  females.  Male  crab  were  found 
almost  exclusively  in  shallow  water  areas  (98  percent  were  found  in  water  less 
than  40  meters  in  depth)  (figure  3.20a).  In  contrast,  gravid  females  were 
found  at  deeper  depths  (73  percent  recovered  from  depths  of  40  meters  or 
greater)  (figure  3.21a).  No  crabs  were  observed  in  the  selected  site  in 
February,  and  in  the  alternate  site  only  small  numbers  of  gravid  females  (19 
hectare)  were  found  (one  transect).  The  selected  site  boundary  was  approxi¬ 
mately  0.75  nmi  miles  from  stations  that  exhibited  substantial  numbers  of 
gravid  females,  but  the  alternate  site  boundary  was  located  within  0.25  miles 
of  stations  with  high  concentrations  of  gravid  females,  l.o  crabs  were  caught 
at  the  Saratoga  Passage  sampling  stations. 

In  April,  the  highest  crab  densities  occurred  in  the  eastern  portion  of  Port 
Gardner.  Crab  densities  were  highest  in  the  0-80  meter  depth  range,  with 
females  most  abundant  in  the  40-100  meter  range  and  males  most  abundant  in 
shallow  water  (figures  3.20b  and  3.2lb).  Males  comprised  only  8  percent  of 
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Figure:  3.19 


C)  .Uine,  and  D)  September  1986;  beam  trawl. 


(Source:  adapted  from  Oinnel  et  al.,  1986a; 
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F^gu^e  3.21  Port  Gardner  female  crab  density  for:  A)  February,  B)  April,  C)  June, 
and  D)  September  1986;  beam  trawl.  (Source:  adapted  from  Dinnel 
et  al.,  1987b) 
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the  total  catch.  The  general  distribution  of  crabs  remained  essentially 
unchanged  from  February  to  April,  although,  the  average  density  decreased  from 
126  crabs/ha  to  85  crabs/ha.  These  densities  are  similar  to  data  from  deep 
water  trawls  in  north  Puget  Sound  during  the  winter-spring  period.  Port 
Gardner  crabs  are  not  distributed  randomly,  but  aggregated  in  many  areas  at 
densities  two  to  four  times  higher  than  the  average.  Between  February  and 
April,  the  percentage  of  females  with  eggs  decreased  from  78  percent  to  less 
than  10  percent.  Relative  to  the  PSDDA  sites,  no  crabs  were  collected  in  the 
preferred  site  (beam  trawl  transects),  while  no  males  were  captured  at  the 
alternate  site,  but  females  were  captured  there  in  two  of  three  transects, 
(calculated  densities  of  38  and  19  females  per  hectare).  The  selected  site 
was  at  least  1.0  nml  from  stations  where  high  numbers  of  female  crabs  were 
caught.  However,  the  alternate  site  was  much  closer  to  the  high-density  female 
crab  stations  (less  than  0.25  to  .50  nml  from  the  ZSF  boundary)  (figure 
3.21b).  The  Saratoga  Passage  alternate  site  was  not  sampled  in  April. 

In  June,  the  average  density  of  crabs  was  intermediate  to  the  February  and 
April  densities  (114/ha).  Both  spatial  and  depth  distributions  in  June  were 
similar  to  February/ April  patterns,  except  that  males  were  found  slightly 
deeper.  Generally,  both  male  and  female  crabs  were  caught  along  the  nearshore 
slope  from  Mukilteo  to  the  Snohomish  River  delta  (figures  3.20c  and  3.21c)  and 
continued  to  be  rare  in  deeper  areas  (greater  than  100  meter  depth)  of  outer 
Port  Gardner.  The  distribution  of  male  and  female  crabs  along  a  bathymetric 
gradient  is  depicted  in  figure  3.22.  Depthwise,  the  highest  densities  of 
female  crab  were  from  20  to  110  meters,  with  peak  densities  at  80  meters.  The 
depth  distribution  of  males  was  uniform  between  10  and  100  meters.  Females 
comprised  91  percent  of  the  catch  and  less  than  1  percent  of  the  females  were 
gravid  (with  eggs).  No  crabs  were  caught  at  the  PSDDA  preferred  or  alternate 
sites.  The  selected  site  was  substantially  removed  (about  0.75  nml)  from 
stations  where  highest  numbers  of  female  crabs  were  caught  (figure  3.21c).  In 
Saratoga  Passage,  more  crab  were  caught  during  June  than  during  February, 
although  the  crabs  were  confined  to  the  shallow  stations  adjacent  to  and 
outside  the  ZSF  containing  the  alternate  site. 

IXingeness  crab  distribution  and  densities  remained  essentially  unchanged  in 
September  except  that  a  few  more  males  were  caught  in  deep  water  (figure 
3. 20d).  Female  crab  densities  were  again  highest  in  the  20  to  100  meter 
range,  with  highest  average  densities  again  occurring  at  80  meters  (figure 
3.21d).  No  male  crabs  were  present  in  either  the  preferred  .or  alternate  PSDDA 
sites  (figure  3.20d).  However,  female  crabs  were  found  in  both  sites  (figure 
3.2ld).  Abundance  at  the  selected  sites  was  57  and  19  crabs  per  hectare  (2 
transects),  while  abundance  at  the  alternate  site  was  19  crabs  per  hectare  (2 
transects).  The  general  pattern  of  disposal  site  proximity  to  crab  resources 
remained  the  same  as  found  previously,  with  the  selected  site  furthest  removed 
from  the  areas  of  highest  female  crab  abundance.  For  purposes  of  site  com¬ 
parison,  the  average  estimated  crabs/hectare  for  all  Dungeness  crab  in  Port 
Gardner  during  the  four  sampling  seasons  is  presented  in  figure  3.23. 

In  December  1986/January  1987,  crabs  were  sampled  by  beam  trawl  and  their  in 
situ  abundance  was  investigated  at  the  adjacent  Navy  "RADCAD"  site  using  a 
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deep  submersible,  the  Canadian  "Pisces  IV"  (Dlnnel,  et  al.,  1987).  Results  of 
beam  trawl  sampling  Indicated  average  densities  of  71  crabs/ha  In  Port 
Gardner,  but  no  crabs  were  found  at  the  selected  PSDDA  site.  The  only 
significant  catch  occurred  at  the  40-meter  depth  station,  south  and  some 
distance  from  the  selected  site.  Pisces  IV  observations  revealed  that  only 
occasional  crab  were  present  below  80-meter  depths,  including  the  RADCAD 
site.  No  gravid  female  crabs  were  observed. 

Relative  to  shrimp  resources,  February  sampling  Indicated  highest  densities  at 
Intermediate  depths,  with  few  found  In  shallow  water  (figure  3.24a).  Species 
encountered  were:  pink  shrimp  (Pandalus  jordanl  or  borealis ) ,  side-stripe 
(Pandalopsls  dlspar),  coon-strlped  (Pandalopsls  danae),  and  spot  prawns 
(Pandalus  platyceros ) .  The  highest  densities  of  shrimp  occurred  between  40 
and  lOO  meter  depths  (figure  3.23).  In  the  selected  PSDDA  site,  no  shrimp  were 
caught  with  the  beam  trawl,  but  135  shrimp  per  hectare  were  caught  with  the 
otter  trawl  (average  based  on  three  transects).  In  the  alternate  PSDDA  site, 
82  shrimp  per  hectare  were  caught  with  beam  trawl  and  355  per  hectare  were 
caught  with  the  otter  trawl  (figure  3.26).  The  proximity  of  the  disposal 
sites  to  densest  concentrations  of  shrimp  Is  similar  to  the  situation  observed 
for  disposal  site  proximity  to  crab  concentrations,  with  the  selected  PSDDA 
site  generally  further  removed  from  the  highest  concentration  areas  (figure 
3.24a). 


April  sampling  Indicated  that  shrimp  were  In  much  lower  densities  and  were 
generally  concentrated  at  the  deeper  stations  (below  100  meters)  (figures 
3.24b  and  3.25).  In  the  preferred  site,  average  densities  of  63  shrimp/ha 
(beam  trawl)  and  24/ha  (otter  trawl)  were  calculated.  In  the  alternate  site, 
average  densities  were  13/ha  (beam  trawl)  and  38/ha  (otter  trawl)  (figure 
3.26). 


As  in  ^rll,  relatively  few  numbers  of  shrimp  were  present  in  June.  Only  the 
area  off  Mukllteo  had  high  densities,  with  spot  prawns  abundant  in  40  to 
80  meters  (figures  3.24c  and  3.25).  Overall,  shrimp  were  most  abundant  at  the 
40  meter  depth,  a  change  from  February  and  April  when  they  were  most  abundant 
between  80  and  100  meters  respectively  (figure  3.25).  In  the  preferred  site, 
average  densities  of  6/ha  (beam  trawl)  and  80/ha  (otter  trawl)  were  calculated. 
In  the  alternate  site,  average  densities  were  0/ha  (beam)  and  117/hectare 
(otter)  (figure  3.26). 

In  September,  the  average  density  of  shrimp  calculated  from  all  beam  trawl 
stations  Increased  to  269/ha,  up  substantially  from  past  densities  of  123,  19, 
and  30  shrlmp/ha  in  February,  April,  and  June,  respectively  (figure  3.24d). 
Average  shrimp  densities  were  greatest  at  the  40  to  80  meter  depth  range 
(figure  3.25).  Several  species  of  shrimp  were  present;  no  species  was  domi¬ 
nant.  In  the  selected  site,  average  densities  of  32/ha  (beam  trawl)  and 
101/ha  (otter  trawl)  were  calculated.  In  the  alternate  site,  average 
densities  were  6/ha  (beam  trawl)  and  86/ha  (otter  trawl).  Comparative  beam 
trawl  and  otter  trawl  catches  of  shrimp  for  September  at  the  preferred  and 
alternate  sites  and  at  the  original  Navy  CAD  disposal  site  are  depicted  in 
figure  3.26.  Estimated  shrimp  abundances  at  beam  trawl  stations  are  presented 
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Figure  3.24  Port  Gardner  shrimp  abundance  tor:  A)  February,  B)  April, 


C)  June,  and  D)  September  1986;  beam  trawl.  (Source: 
adapted  from  Dinnel  et  al.,  1986a) 
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Figure  3.26  Trawl  gear  efficiency  for  shrimp  in  Port  Gardner. 

(Source;  adapted  from  Dinnel  et  al.,  1986a) 
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In  figure  3.24d.  Average  shrimp  densities  by  depth  and  by  season  are  shown  in 
figure  3.25.  Generalized  species  specific  depth  distributions  are  shown  in 
figure  3.6.  These  data  illustrate  the  very  high  numbers  caught  in  September 
and  the  preferred  depth  range  from  40  to  100  meters.  The  selected  site 
boundary  Is  located  at  least  1.0  nml  from  areas  of  highest  shrimp  concentra¬ 
tions.  The  alternate  site  boundary  by  contrast  Is  located  very  close  to  such 
areas,  in  one  case  within  0.25  nml  of  a  station  with  250  shrlmp/ha. 

In  December  1986/ January  1987  average  shrimp  density  (from  beam  trawl  data) 
was  161  shrlmp/ha.  Average  density  at  the  selected  site  was  125/ha.  This  is 
a  higher  density  than  found  during  all  other  sampling  seasons.  However,  the 
density  was  still  not  high  enough  for  the  selected  site  to  be  considered  as  an 
Important  shrimp  habitat  In  Port  Gardner  or  a  potentially  Important  com¬ 
mercial  shrimping  ground  In  the  area.  These  results  are  consistent  with 
previous  results  obtained  during  the  other  sampling  periods. 


Based  on  this  Information,  it  Is  concluded  that  only  low  abundances  of  shrimp 
are  expected  In  the  selected  and  alternate  sites  in  any  season,  but  that  the 
alternate  site  is  located  In  very  close  proximity  to  areas  where  moderate  to 
high  numbers  can  be  expected,  especially  in  the  fall  and  winter  months. 


Shrimp  catch  data  from  Saratoga  Passage  Indicated  relatively  low  abundances 
there.  Average  beam  trawl  catches  were  47  and  69  shrlmp/ha  for  February  and 
June,  respectively.  Average  otter  trawl  catches  were  126/ha.  For  comparative 
purposes,  the  Port  Gardner  sites  averaged  24/ha.  Sidestripe  shrimp  and  pink 
shrimp  were  the  most  abundant  species.  Average  total  weight  was  0.56  kg/ha 
compared  to  0.1  kg/ha  at  the  Port  Gardner  sites  (averaged).  For  comparison, 
estimated  average  catches  In  commercial  shrimping  areas  in  Puget  Sound  and 
Hood  Canal  range  from  0.8  kg/ha  (Seabeck)  to  15.1  kg/ha  (Carr  Inlet) 

(table  3.2). 


(2)  Plankton.  Phytoplankton  and  zooplankton  communities  are  gen¬ 
erally  ubiquitous  throughout  Puget  Sound  but  exhibit  tremendous  spatial  and 
temporal  variations  in  species  composition  and  abundances.  The  reader  is 
referred  to  section  3.0lb(2)  for  a  general  discussion  of  bloom  periods  and 
taxonomic/ species  succession. 

(3)  Anadromous  and  Marine  Fishes.  The  Snohomish  River  system 
supports  Important  runs  of  salmon  and  trout.  The  East  Waterway  and  the  Port 
Gardner  shoreline  are  part  of  a  major  migratory  route  for  these  fish,  pri¬ 
marily  juveniles.  Four  species  of  salmon  are  present.  These  are  chinook, 
coho,  pink  and  chum  salmon.  Steelhead  trout  and  Dolly  Varden  are  also 
present.  Timing  of  the  salmon  and  trout  freshwater  life  history  phases  in 
Snohomish  Basin  are  provided  as  figure  3.27.  For  detailed  discussion  on  run 
timing,  hatchery  and  wild  production,  and  migration  pattern  the  reader  is 
referred  to  Chapter  III,  Section  A,  of  the  U.S.  Navy  DEIS  (1984).  According 
to  Tulallp  Tribe  fishery  personnel  (Williams,  1986),  adult  salmon  returning  to 
spawn  use  Port  Gardner  as  a  milling  area  prior  to  their  upstream  spawning  runs. 
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Figure  3.27  Timing  of  salmon  and  searun  trout  fresh-water  life  phases 
in  Snohomish  Basin. 

(Source:  U.S.  Navy  Draft  EIS,  1984) 
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(a)  Adult  Salinoald3»  There  are  two  races  of  chlnook  salmon,  the 
spring-run  and  the  summer/fall  run  varieties.  The  spring  run  is  present  in 
the  Port  Gardner  vicinity  generally  between  June  and  August,  whereas  fall  run 
fish  pass  through  Port  Gardner  generally  between  July  and  September.  Spring 
Chinook  natural  salmon  runs  in  the  Snohomish  River  are  estimated  to  range 
between  150  to  500  fish  between  1966  and  1971,  averaging  450  fish  per  year. 
Summer-f£ill  chlnook  natural  salmon  runs  between  1966  and  1971  were  estimated 
to  range  between  6,300  and  12,600  fish,  averaging  9,200  fish  per  year. 

Natural  runs  are  augmented  by  hatchery  produced  fish.  The  highest  recorded 
run  of  chlnook  back  to  the  hatchery  located  near  Goldbar  on  the  Skykomish 
River  was  2,221  between  1966  and  1971  (Williams  et  al.,  1975).  In  recent 
years  combined  spring  and  summer— fall  chlnook  natural  and  artificial  runs  have 
exceeded  11,000  fish,  with  an  estimated  commercial  and  sport  fish  catch  of  up 
to  44,000  salmon  (Williams  et  al.,  1975). 

Coho  salmon  enter  Port  Gardner  generally  between  August  and  November.  Coho 
escapements  to  the  Snohomish  River  system  are  estimated  to  range  from  32,100 
to  74,500  between  1966  and  1971,  averaging  about  52,500  fish  annually. 

Hatchery  produced  fish  (Goldbar  Facility)  accounted  for  a  peak  escapement  of 
17,840  coho  between  1966-1971.  Catch  to  escapement  calculations  for  coho 
production  from  the  Snohomish  Basin  (natural  plus  artificial  stocks)  indicate 
this  river  contributes  in  excess  of  210,000  fish  to  Puget  Sound  and  ocean 
commercial  and  sport  fisheries  during  an  average  year  (Williams  et  al.,  1975). 

Pink  salmon  runs  enter  Port  Gardner  generally  between  August  and  September. 
Pink  runs  are  estimated  to  range  between  70,000  and  185,000  fish,  averaging 
118,000  fish  per  year  in  the  Snohomish  system.  Catch  to  escapement  ratios 
indicate  that  a  spawning  escapement  of  150,000  fish  reflects  a  catch  of  up  to 
300,000  pinks  for  the  commercial  and  sports  fisheries  (Williams  et  al.,  1975). 

The  chum  salmon  migration  into  Port  Gardner  is  generally  between  September  and 
December.  Chum  spawning  escapements  to  the  Snohomish  system  are  estimated  to 
have  ranged  from  3,000  to  28,000  between  1966  and  1971,  averaging  12,500  fish 
annually.  Catch  to  escapement  ratios  suggest  that  a  spawning  escapement  of 
30,000  chum  to  the  Snohomish  basin  would  reflect  a  catch  of  about  30,000  fish 
by  the  commercial  fishery  (Williams  et  al.,  1975). 

(b)  Juvenile  Salmonids.  Significant  numbers  of  juvenile  chum, 
pink,  Chinook,  and  coho  salmon  are  known  to  utilize  the  local  marine  waters  of 
Port  Susan,  Everatt  Harbor  and  Possession  Sound  from  the  end  of  March  to  the 
end  of  July.  This  was  recently  confirmed  in  a  study  (Snohomish  River  Juvenile 
Salmon  Outmigration  Study)  conducted  by  Beauchamp,  et  al.  (1986),  and  the 
Tulalip  Tribes  for  the  U.S.  Navy.  Results  from  this  study  are  summarized 
below. 

Juvenile  pink  salmon  were  found  in  large  numbers  throughout  the  marine 
littoral  zone  between  the  end  of  March  and  May  9.  Chum  and  coho  salmon 
exhibited  sharpely  defined  peaks  arriving  in  marine  waters  of  Port  Gardner 
between  May  5-9.  Chum  were  found  in  local  sublittoral  marine  habitats  over  a 
2-week  period,  Pereas  coho  moved  directly  into  the  neritic  zone  and  were 
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rarely  encountered  In  shallow  sublittoral  waters  after  May  30.  Chinook 
exhibited  the  longest  presence  in  Port  Gardner  marine  waters,  with  yearling 
smolts  entering  in  a  large  pulse  during  the  second  week  in  April  with 
continued  low  numbers  moving  in  over  a  7-week  period.  Subyearling  chinook 
were  found  in  marine  waters  beginning  April  28  and  were  present  in  stable 
numbers  through  July  25.  The  protracted  presence  of  eubyearling  chinook, 
coupled  with  the  larger  average  size  indicated  utilization  of  marine  waters 
for  growth  during  the  early  marine  stages 

(c)  Inshore  Marine  Fish  Resources.  Several  species  of  marine 
fish  inhabit  East  Waterway  and  Port  Gardner.  Dominant  pelagic  species  are 
Pacific  herring  (Clupea  harrangus  pallasli),  and  northern  anchovies  (Engraulis 
mordax).  Dominant  Inshore  bottom  fish  species  include  English  sole  (Parophrys 
vetulus) ,  starry  flounder  (Platichthys  stellatus).  Pacific  staghorn  sculpin 

( Leptocottus  armatus ) ,  saddleback  gunnel  (Hiolis  omata).  Pacific  tomcod 
(Microgadus  proximus).  Bay  pipefish  (Syngonathus  griseolineatus) ,  shiner 
perch  (Cymatogaster  aggregata). 

(d)  Bottomfish  Resources  in  the  Disposal  Sites.  Bottomfish 
distribution  and  abundance  in  Port  Gardner  were  studied  by  the  University  of 
Washington  during  four  seasons  in  1986  (Dlnnel,  et  al.,  1986a).  February 
sampling  indicated  that  bottomfish  were  moderately  abundant  at  both  sites, 
with  average  densities  of  403/ha  at  the  selected  site  and  401/ha  at  the 
alternate  site.  Average  biomass  per  hectare  was  similar  at  the  two  sites. 

For  comparison  purposes,  the  "original  Navy  CAD"  site,  located  in  shallower 
water,  had  1,514  bottomf Ish/ha  and  about  twice  the  average  biomass  of  the 
PSDDA  sites.  Site  catches  were  dominated  by  three  species;  Slender  Sole, 
Ratfish,  and  Pacific  hake.  The  latter  species  is  commercially  important. 

In  April,  the  average  number  of  bottomfish  caught  per  hectare  was  signifi¬ 
cantly  lower  than  observed  in  February.  At  the  selected  site,  only  68 
Indlvlduals/ha  were  caught  and,  at  the  alternate  site,  103  fish/ha  were  caught 
in  April.  Average  bottomfish  biomass  per  hectare  was  markedly  lower  at  both 
sites  in  ^ril  compared  to  February.  For  comparison,  the  "Navy  CAD"  site  had 
434  flsh/ha  and  nearly  triple  the  biomass  of  the  ZSF  sites.  The  most  abundant 
fishes  were  English  sole,  Dover  sole,  slender  sole.  Pacific  hake  and  ratfish. 

In  July,  the  selected  site  again  showed  the  least  bottomfish  abundance  and 
biomass.  Average  catch  for  all  species  was  60  and  156  fish/hectare  at  the 
preferred  and  alternate  sites,  respectively.  Average  biomass  was  11.29 
kilograms/hectare  at  the  selected  site  ZSF,  23.05  at  the  alternate  site 
(compared  to  50.77  at  the  Navy  CAD  site).  Dominant  species  were  English  sole, 
Dover  sole,  and  Ratfish. 

In  September,  catches  of  bottomfish  fish  were  relatively  low  at  both  sites, 
compared  to  catches  at  shallower  stations.  Biomass  was  lowest  at  the  selected 
PSDDA  site. 

In  general,  both  PSDDA  sites  had  markedly  lower  bottomfish  densities  and 
biomass  compared  to  shallower  stations  throughout  the  year.  In  comparing  the 
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sites,  highest  species  abundance  varied  with  seas<m,  but  lowest  biomass  was 
always  observed  at  the  selected  site. 

In  the  alternate  site  at  Saratoga  Passage,  only  June  data  was  available 
(BRAT),  but  average  catch  per  trawl  was  ten,  consisting  of  six  species. 

Slender  sole  was  most  abundant. 

(e)  Foodweb  Relationships;  BRAT  Assessment  of  Bottomflsh 
FeedlM  Habitat  V^ues  In  Disposal  Sites.  "Aie  reader  is  referred  to  Section 
3.t)2b(3)(e)  and  the  Disposal  Site  Selection  Technical  Appendix  (DSS  TA)  for  an 
overview  of  the  rationale  and  descrlptlcM  of  the  BRAT  analysis.  Bottomflsh 
feeding  strategy  groups  Identified  throu^  the  BRAT  field  studies  conducted  by 
the  Waterways  bperlment  Station  during  June/ July  1986  are  summarized  In  table 
3.3  (see  Clarke  1986;  DSS  TA).  Four  benthic  feeding  strategy  groups  were 
Identified  that  appeared  to  be  exploiting  infaunal  benthos  heavily,  and  were 
primarily  represented  by  Dover  sole  and  aigllsh  sole.  Figure  3.28  illustrates 
the  distribution  and  amount  (g/m2-wet  biomass)  of  potential  benthic  food 
particles  available  to  each  of  the  four  feeding  strategy  groups  at  each  site 
In  Port  Gardner,  vdille  figure  3.29  shows  the  relatively  Impoverished  benthic 
resource  values  demonstrated  at  the  Saratoga  Passage  alternate  site. 

Comparative  analysis  of  mean  resource  values  at  all  three  sites  Indicates  that 
feeding  habitat  potentials  were  relatively  similar  for  all  four  bottomflsh 
feeding  groups  at  the  selected  site  ranging  from  a  low  average  of  12.3  g/m2 
(Group  IIA)  to  a  high  average  of  19.6  g/m2  (Group  IIB).  By  contrast,  the 
feeding  habitat  values  were  higher  at  the  Port  Gardner  alternative  site  and 
ranged  from  an  average  of  15.2  g/m2  (Group  IIA)  to  a  high  average  of  35.1  g/m2 
(Group  IIIA).  This  suggests  that  there  is  a  larger  reservoir  of  deeper 
dwelling  and  generally  larger  sized  benthic  prey  available  to  the  Group  IIIA 
fish  at  the  alternate  site  location  than  at  the  preferred  site  (table  3.4). 
Comparatively,  average  benthic  fish  food  resource  values  were  much  lower  at 
Saratoga  Passage  than  at  either  of  the  two  sites  at  Port  Gardner,  ranging  from 
an  low  habitat  value  of  2.6  g/m2  (Group  IIA)  to  a  high  of  7.2  g/m2  (Group 
IIIA).  There  was  three  times  as  much  benthic  habitat  value  potentially 
available  for  Group  IIIA  predators  them  for  Group  II,  at  Saratoga  Passage  but 
benthic  resource  values  were  lower  than  those  observed  at  any  of  the  study 
areas  In  central  Puget  Sound.  All  four  feeding  groups  observed  were  primarily 
exploiting  polychaete  and  bivalve  mollusc  prey  In  proportion  to  that  observed 
at  benthic  core  stations  previously  discussed  (section  3.04b(l)(b)). 

(4)  Marine  Mammals.  All  of  the  marine  mammals  found  In  Port  Gardner 
and  Saratoga  Passage  are  migratory  and  have  wide  distribution  patterns. 
Therefore,  they  are  discussed  in  the  regional  setting  section.  The  reader  is 
referred  to  the  regional  marine  mammals  section  3.01b(4)  for  this  discussion. 

(5)  Water  Birds.  As  at  Commencement  and  Elliott  Bays,  the  most 
numerous  waterblrds  at  Port  Gardner  are  diverse  such  as  loons,  grebes, 
cormorants,  and  bay  ducks.  Gulls  are  also  numerous.  Relatively  few  species 
of  shorebirds  and  waders  are  found  In  the  project  vicinity. 
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Benthic  biomass  potentially  available  in  Port  Gardner  to  fc  r 
groups  of  fish.  Units  of  biomass  are  in  grams  per  square  im  t 
fSourre:  adapted  from  Clarke,  198fO 


Because  of  the  presence  of  consistently  large  numbers  of  wigeons  and  mallards, 
the  Snohomish  River  delta  has  been  classified  as  an  "Area  of  Biological 
Significance"  (AMBS),  for  fall  and  winter  populations  of  Anerlcan  wlgeon  and 
mallard  by  the  Washington  State  Department  of  Ecology  (Gardner,  1981). 

Jetty  Island  Is  an  AN6S  because  It  provides  nesting  habitat  for  the  only 
breeding  colony  of  Artie  terns  In  the  contiguous  western  United  States. 
Containing  10  pairs  of  nesting  terns  in  1978  (Manuwal,  et  al.,  1979),  this 
small  colony  on  Jetty  Island  supported  only  one  breeding  pair  In  1984  (Hunn, 
personal  communication,  1984).  Jetty  Island  also  is  the  location  of  a  colony 
of  approximately  150  pairs  of  glaucous-winged  gulls . 

Several  species  of  waterfowl  also  nest  on  the  island.  In  1984,  three  mallard, 
three  gadwall,  and  three  Canada  goose  nests  were  found  with  brooding  birds. 
Several  more  mallards  and  gadwall  nests  most  likely  occur  as  suggested  by 
birds  flushed  during  the  censuses.  An  additional  five  pairs  of  geese  success¬ 
fully  nested  on  the  Island  as  determined  from  counting  adults  with  goslings  at 
the  water’s  edge.  Low  numbers  of  mallards,  and  Canada  geese  have  been  known 
to  nest  since  first  observed  In  1977  (Peters,  et  al.,  1978).  The  nesting  of 
gadwall  and  increasing  use  by  Canada  geese,  however,  has  not  been  documented. 

Bonaparte's  gulls  are  occasionally  abundant.  Flocks  of  these  small  gulls 
first  appear  In  late  April.  Small  numbers  of  Bonaparte’s  gulls  are  observed 
with  common  terns  In  late  summer  and  autumn. 

West  of  Jetty  Island  are  extensive  mud  and  sand  flats  formed  by  sediments  from 
the  Snohomish  River.  Large  eelgrass  beds  also  occur.  During  low  tides,  this 
shallow  water  area  is  heavily  used  by  feeding  great  blue  herons ,  glaucous¬ 
winged  gulls,  Bonaparte's  gulls,  brant,  spotted  sandplf)ers,  and  other  water- 
birds.  Shorebirds  feed  on  Invertebrates  along  tidal  flats  and  drift  lines. 
During  their  spring  migration,  they  may  be  especially  abundant  along  exposed 
tldelands  In  Puget  Sound  and  Its  existing  bays.  Spring  and  summer  censuses  on 
Jetty  Island  Indicate  little  use  by  either  resident  or  migrating  shorebirds. 

The  protected  waters  of  the  Snohomish  River  channel  and  the  East  Waterway  are 
used  by  several  species  of  waterblrds.  In  winter,  between  150  and  250  western 
grebes,  25  to  30  cormorants,  and  flocks  of  25  to  50  scaup  raft  and  feed  in  the 
river  channel.  Barrow’s  goldeneyes,  red-breasted  mergansers,  pied-billed 
grebes,  horned  grebes,  marbled  murrelets,  and  ruddy  ducks  overwinter  in  the 
protected  bays  and  channels  adjacent  to  Norton  Terminal.  In  summer,  glaucous¬ 
winged  gulls,  several  pairs  of  mallards  and  up  to  10  great  blue  herons  are  the 
prime  users  of  the  East  Waterway. 

The  alternate  site  In  Saratoga  Passage  Is  in  an  area  of  low  waterbird  usage. 
Protected  bays  along  Saratoga  Passage  (such  as  Holmes  Harbor  and  Penn  Cove) 
attract  relatively  large  numbers  of  migrants  and  winter  residents  of  all 
families  of  waterblrds  described  in  the  "General"  paragraph.  The  alternate 
site  receives  use  by  birds  only  as  a  resting  or  feeding  point  in  calm  weather, 
or  when  fish  may  be  particularly  abundant,  such  as  during  the  spawning  season 
for  hake.  The  selected  disposal  site  is  near  a  hake  spawning  area.  Otherwise, 
the  proposed  disposal  area  Is  not  normally  an  area  of  bird  concentrations. 
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(6)  fadangered  and  Threatened  Species.  Bald  eagles  nest  along  Pigeon 
Creek.  2  miles  south  of  the  Port  of  Everett.  They  also  nest  at  seven  other 
locations  (12  nests  In  all)  within  10  miles  of  the  selected  disposal  site.  Of 
these  other  nests,  three  are  about  5  miles  from  the  disposal  site,  and  one  is 
about  2  miles  from  the  site.  During  the  winter,  bald  eagles  tend  to  shift 
inland  to  rivers  to  feed  on  spawned  out  salmon.  As  at  Commencement  and 
Elliott  Bays,  they  are  present  year  round  In  the  Port  Gardner  vicinity. 

Peregrine  falcons  are  rare  In  the  vicinity,  primarily  due  to  the  lack  of  a 
large  prey  base,  and  because  of  Industrial  activity  In  the  vicinity.  Habitat 
does  exist  for  peregrines  In  the  Snohomish  River  estuary,  and  the  Everett 
sewage  ponds  attract  large  numbers  of  gulls  and  waterfowl.  The  potential 
exists  for  peregrines  to  winter  in  the  area. 

Gray  whales  have  been  sighted  in  Port  Susan  at  Kayak  Point  in  1984.  As  at 
Commencement  and  Elliott  Bays ,  the  gray  vdiales  seen  near  Port  Gardner  are 
stragglers  and  do  not  stay  In  any  one  location  for  long. 

There  are  no  recent  sightings  of  humpback  whales  near  Port  Gardner.  Their 
rarity  makes  the  possibility  of  regular  sightings  remote. 

In  the  vicinity  of  the  Saratoga  Passage  alternate  site  there  are  several  bald 
eagle  nests  on  Whldbey  Island,  and  one  nest  on  Gedney  Island.  Bald  eagles  are 
present  throughout  the  year  and  can  be  expected  to  feed  (at  least  occasion¬ 
ally)  near  the  proposed  disposal  area,  perhaps  occasionally  on  hake.  Peregrine 
falcons  migrate  through  Puget  Sound.  They  do  not  nest  in  the  vicinity  of  the 
alternate  site  at  Saratoga  Passage.  The  nearest  wintering  area  Is  at  Skagit 
River  delta  lowlands.  Peregrines  probably  feed  near  the  proposed  site  on  rare 
occasions. 

There  are  no  records  of  either  gray  whales  or  humpback  whales  in  the  vicinity 
of  the  Saratoga  Passage  alternate  site. 

The  BA’s  prepared  for  the  PSDDA  Phase  I  study  area  are  contained  in  exhibit 
A.  More  detailed  descriptions  of  the  Port  Gardner  threatened  and  endangered 
species,  and  their  habitat,  are  provided  in  the  BA’s. 

c.  Human  Environment . 

(1)  Social  Economic.  The  dredging  areas  that  would  use  the  Port 
Gardner  unconflned,  open-water  disposal  site  Include  portions  of  Klpsap  and 
Island  Counties,  most  of  Snohomish  County,  and  the  cities  of  Everett  and 
Edmonds.  Snohomish  County  is  the  third  largest  county  in  the  State  with  a 
population  of  373,000  in  1985.  Population  growth  over  the  last  decade  has 
also  been  due  to  a  variety  of  economic  factors  including  expansion  by  Boeing 
and  other  high  technology  companies.  Population  forecasts  by  the  Washington 
State  Office  of  Financial  Management  show  the  population  of  Snohomish  County 
increasing  to  498,800  by  the  year  2000.  Major  port  redevelopment  is  antici¬ 
pated  in  the  near  future  in  the  East  Waterway  and  to  the  south  along  the 
Everett  Harbor  shoreline.  Waterborne  commerce  through  Everett  Harbor  has 
decreased  from  4,367,000  short  tons  in  1975  to  3,758,000  short  tons  in  1985. 


3-89 


(2)  Navigation  Development.  Most  commercial  port  activity  in  the 
past  has  focused  on  the  East  Waterway  tdiere  log-ships  have  made  frequent  port 
calls.  Just  outside  the  East  Waterway,  the  Port  of  Everett  operates  a  bulk 
cargo  transfer  and  storage  facility.  Major  redevelopment  of  the  &st  Waterway 
and  portions  of  the  Everett  waterfront  to  the  south  are  anticipated  as  a 
direct  consequence  of  the  proposed  U.S.  Navy  Carrier  Battle  Group  Puget  Sound 
Region  Ship  Homeportlng  project.  The  lower  Snohomish  River  continues  to 
experience  shallow  draft  navigation  In  the  form  of  pleasurecraft  and  log- 
rafting. 

Figure  3.30  and  table  3.5  Illustrate  historical  wetland  habitat  losses  from 
1880  to  the  present  In  the  Snohomish  Estuary,  and  Indicate  that  almost  75 
percent  of  the  wetlands  have  been  lost. 

Existing  navigation  channels,  all  federally  maintained,  are  described  below: 

o  East  Waterway.  This  channel,  approximately  0.6-mlle  long  with  width 
varying  from  700  to  900  feet.  Is  currently  maintained  to  a  depth  of  30  feet 
below  MLIW. 

o  SncAiomlsh  River.  Beginning  near  the  entrance  to  the  East  Waterway, 


this  channel  extends  upstream  about  6.3  miles, 
widths  vary  as  follows: 

Authorized  channel 

depths  and 

Depth  (feet 
below  MLUO 

Width 
(feet ) 

Port 

Gardner  to  River  Mile  (R.M.)  0.6 

15 

150 

R.M. 

0.6  to  R.M.  0.85 

15 

425 

R.M. 

0.85  to  R.M.  1.2 

2U 

700 

R.M. 

1.2  to  R.M.  6.3 

8 

150 

( 3)  Dredging  and  Disposal  Activity. 

(a)  Historical  Activity  (1970-1985).  Between  1970  and  1985 
5,499,000  c.y.  of  material  were  dredged  from  the  Port  Gardner  area  (table 
3.6).  As  with  the  other  Phase  I  areas,  only  a  small  volume  of  this  material 
(13  percent)  was  disposed  at  the  DNR  designated  open-water  site  while  most  of 
the  material  (87  percent)  was  placed  upland  or  nearshore. 

In  the  period  1970-1985,  most  of  the  dredging  (47  percent  of  the  total 
activity)  was  undertaken  by  the  Corps.  The  remainder  of  the  volume  of  mate¬ 
rial  dredged  In  Port  Gardner  and  vicinity  was  roughly  evenly  split  between 
Port  of  the  Everett  and  others. 
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ACRES  OF  WETLANDS 


(b)  Projected  Activity  (1985-2000).  As  stated  earlier,  dredging 
in  Port  Gardner  and  vicinity  is  expected  to  dramatically  increase  over  the 
past  (see  table  3.7).  This  is  especially  true  if  the  Navy  Homeport  project  in 
Everett  is  developed.  This  project  alone  will  account  for  3.3  million  c.y. 

(31  percent  of  projected  total  for  Port  Gardner)  of  the  material  to  be  dredged. 

Excluding  the  Navy  Homeport  project,  almost  all  of  the  rest  of  the  sediment 
forecasted  to  be  dredged  in  Port  Gardner  and  vicinity  (86  percent  of  total) 
will  come  from  the  Snohomish  River.  Most  of  the  material  removed  from  the 
Snohomish  River  will  be  from  navigation  channel  maintenance  dredging  by  the 
Corps.  The  Snohomish  River,  like  the  Duwamish  River,  receives  large  amounts 
of  bedload  during  high  water  flow.  Tills  material  needs  to  be  dredged 
periodically  (once  every  1-3  years)  to  maintain  authorized  channel  depths. 

(4)  Native  American  Treaty  Fishing.  The  tribes  that  generally  fish 
in  the  Port  Gardner  area  are  the  Tiilallp  and  the  Stlllaguamlsh  Tribes. 

Fishing  by  the  Stlllaguamlsh  Tribe  has  been  at  the  invitation  of  the  Tulalip 
Tribes.  Harvest  records  indicate  that  the  TVilalips  are  the  primary  commercial 
fishermen  in  the  Port  Gardner  area. 

Tribal  commercial  fisheries  are  generally  active  from  July  through  January, 
concentrating  on  harvestable  stocks  of  Snohomish  and  Stlllaguamlsh  Rivers 
coho,  chum,  chlnook  and  pink  salmon,  and  steelhead  trout.  The  majority  of 
tribal  fishing  pressure  generally  occurs  at  night.  To  protect  depressed 
Stlllaguamlsh  stocks,  most  notably  the  Stlllaguamlsh  chinook,  harvest  of 
Stlllaguamlsh  runs  have  been  drastically  reduced  in  recent  years.  However, 
with  Increased  production  through  tribal  enhancement  programs,  and  increased 
fishing  effort,  tribal  fishing  fleets  have  Increased  over  50  percent  in  the 
last  10  years. 

Stationary  and  drift  gillnets  have  been  major  fishing  methods  used  in  the 
area.  Drift  gillnets  have  been  regularly  used  in  the  offshore  areas, 
including  the  location  of  the  selected  disposal  site. 

( 5)  Non-Indian  Commercial  and  Recreational  Fishing.  Port  Gardner  Bay 
supports  a  number  of  non- Indian  commercial  and  recreational  fisheries  activi¬ 
ties.  The  following  summary  is  based  on  the  latest  WDF  catch  statistics  for 
1985-1986  (Dale  Ward,  personal  communication,  1987).  Sport  catches  of  chlnook 
and  chum  salmon  for  the  areas,  including  Port  Gardner,  Camano,  Deception  Pass, 
and  Skagit,  were  reported  at  6,607  fish  during  1985  (mostly  from  Skagit). 
Commercial  salmon  catches  of  chinook,  chum,  and  coho  totaled  103,842  fish  for 
1986  and  74,955  pink  salmon  in  1985  between  Port  Susan  and  Port  Gardner. 
Bottomflsh  catches  of  true  (Pacific)  cod,  English  sole,  and  rockflsh  totaled 
49,370  pounds  between  Port  Gardner  and  Possession  Point  during  1906.  A 
significant  herring  fishery  exists  between  Port  Gardner  and  Possession  Point 
and  431,023  pounds  were  caught  during  1986.  Surf  perch  (shiners)  catches 
totaled  9,952  pounds  in  1986  between  Port  Gardner  and  Possession  Point.  Crab 
catches  totaled  over  35,(»00  pounds  from  Possession  Point  down  to  Port  Gardner 
in  1986. 


(6)  Esthetic  Setting.  The  esthetic  setting  Is  Port  Gardner  Bay  and 
Possession  Sound,  Including  seabirds,  marine  mamals,  and  a  wide  variety  of 
ship/boat  traffic,  Whldbey  Island,  and  the  Olympic  Mountains.  The  principal 
views  of  this  setting  are  from  the  Everett  waterfront  area.  Including  the 
Norton  Avenue  Terminal,  the  shoreline  south  of  the  Everett  city  limits,  the 
tall  buildings  of  the  central  business  district,  and  residential  areas  above 
the  shoreline  to  the  east. 
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SECTION  4.  ENVIRONHENTAL  EFFECTS  OF  ALTERNATIVES 


A. 01  Introduction.  Section  A  presents  an  environmental  effects  assessment  of 
the  alternatives  considered  in  detail  by  PSDDA.  As  presented  in  section  2 
(see  table  2.1),  the  possible  alternatives  include  "No  Action"  for  the  entire 
Phase  I  area  and  various  combinations  of  disposal  sites  and  biological  effects 
conditions  for  site  management.  In  all,  there  are  21  combination  alternatives 
possible  (seven  sites;  two  in  Commencement  Bay,  two  in  Elliott  Bay,  and  three 
in  Port  Gardner)  and  three  biological  effects  site  management  conditions. 

The  final  number  of  alternatives  considered  in  this  section  is  14.  The 
lA  alternatives,  shown  in  table  A.l,  permit  an  effective  evaluation  of  the 
impacts  of  the  PSDDA  selected  and  nonselected  alternatives  on  the  physical, 
biological,  and  human  resources  of  Puget  Sound. 

When  assessing  the  potential  effects  of  each  alternative,  an  evaluation  of 
Impacts  necessarily  had  to  Include  the  Impacts  associated  with  unconflned, 
open-water  disposal,  as  well  as  the  consequences  of  disposal  of  material  not 
suitable  for  unconflned,  open-water  disposal.  Dredged  material  not  acceptable 
for  unconflned,  open-water  disposal  was  assumed  to  be  placed  at  a  confined 
site,  even  though  some  marginal  projects  may  in  fact  not  be  dredged  if  high 
cost  confined  disposal  is  the  only  option.  While  confined  disposal  methods 
Include  confined  aquatic  disposal  (CAD),  this  technique  has  only  limited 
public  acceptance  at  this  point.  Consequently,  though  some  CAD  is  likely  to 
occur,  in  the  near-term,  a  large  proportion  of  the  material  requiring  confine¬ 
ment  will  likely  go  to  tlie  other  confined  disposal  options,  principally  upland 
and  nearshore  areas.  In  addition,  an  analysis  of  the  impacts  to  both  open 
water  and  land  environments  serves  to  highlight  the  fact  that  environmental 
tradeoffs  exist  regardless  of  where  dredged  material  Is  disposed. 

The  smaller  the  quantity  of  dredged  material  placed  at  the  unconflned,  open- 
water  disposal  sites,  the  greater  the  quantity  of  material  requiring  upland/ 
nearshore  disposal  (and  vice  versa).  As  such,  the  risk  associated  with  chemi¬ 
cals  of  concern  in  dredged  material  will  shift  between  aquatic  and  land 
sites.  Site  conditions  that  allow  the  least  amount  of  chemicals  in  material 
to  be  placed  at  the  unconflned  open-water  sites,  would  place  most  of  the  envi¬ 
ronmental  (terrestrial  species,  freshwater  species)  and  human  health  (expo¬ 
sure,  drinking  water)  risks  associated  with  chemicals  of  concern  at  the  con¬ 
fined  sites.  Conversely,  selection  of  an  alternative  which  allows  for  the 
placement  of  dredged  material  with  high  levels  of  chemicals  of  concern  at  the 
unconflned  open-water  sites  would  place  most  of  the  environmental  ( bentiiic 
species,  marine  fish)  and  human  (chemicals  in  seafood)  risks  at  these  sites. 

A  general  analysis  of  the  environmental  and  human  healtli  tradeoffs  between 
disposal  of  dredged  material  at  unconflned,  open-water  sites  and  at  confined 
land  sites  is  presented  in  section  2.0A. 

Since  conducting  an  impact  assessment  for  a  programmatic  action  Involves  mak¬ 
ing  many  predictions  about  future  conditions,  several  key  assumptions  must  be 
noted  here.  First,  the  assessment  assumes  that  most  dredged  material  found  to 


TABLE  4.1 


FINAL  EIS  ALTERNATIVES 
EVALUATED  FOR  THE  PHASE  I  AREA 

Addressed  in 


EIS  Alternative 

Description 

EIS 

Section 

No  Action 

"ivo  Designation  of  Public  tmltiuser 
Unconflned,  Open-Water  Sites"  (bse  of 
Puget  Sound  Interim  Criteria) 

4.02 

Comencement  Bay 

CBl-lI 

Cotamenceiaent  Bay  Site  1  and  Site 
Condition  II  (selected  alternative) 

4.03 

CB2-II 

Commencement  Bay  Site  2  and  Site 
Condition  II 

4.04 

CBi-I 

Coramenceoent  bay  Site  1  and  Site 
Condition  I 

4.05 

Cbl-Ill 

Commencement  Bay  Site  1  and  Site 
Condition  III 

4.06 

Elliott  Bay 

Eril-li 

Elliott  Bay  Site  1  and  Site  condition 

II  (selected  alternative) 

4.08 

Ln2-ll 

Elliott  Bay  Site  2  and  Site  Condition  11 

4.00 

EBl-I 

Elliott  Bay  Site  1  and  Site  Condition  1 

4.10 

LBl-IIi 

Elliott  Bay  Site  1  and  Site  Condition  1 

11 

4.11 

Port  Gardner 

PCl-II 

Port  Gardner  Site  1  anti  Site  Condition 
II  (selected  alternative) 

4.13 

PG2-11 

Port  Gardner  Site  2  and  Site  Condition 

11 

4.14 

PC3-I1 

Port  Gardner  Site  3  and  Site  Condition 
11  (Saratoga  Passage) 

4.15 

PGl-I 

Port  Gardner  Site  1  and  Site  Condition 

I 

4,  16 

PC  1-1 1 i 

Port  Gardner  Site  1  and  Site  Co'idition 

111 

4.17 

be  acceptable  for  unconflned,  open-water  disposal  (under  the  EIS  action 
alternatives)  will  be  discharged  at  the  PSDDA  Identified  unconflned,  open- 
water  disposal  sites.  Though  some  material  will  likely  be  placed  in  nearshore 
or  land  sites  as  part  of  occasionally  approved  fill  projects,  the  relatively 
Inexpensive  and  available  unconflned,  open-water  sites  are  likely  to  be  pre¬ 
ferred  by  most  project  proponents  who  simply  want  to  dispose  of  dredged 
material. 

A  second  key  assumption  made  Is  that  most  material  unsuitable  for  unconflned, 
open— water  disposal  is  expected  to  be  dredged,  not  left  In  place.  Though  the 
cost  of  confined  disposal  will  likely  render  some  projects  economically 
Infeasible,  the  number  of  projects  that  will  opt  to  not  dredge  cannot  be 
easily  ascertained  for  this  programmatic  analysis.  Consequently,  the  analysis 
assumes  that  comparable  volumes  of  dredging  will  be  conducted  regardless  of 
the  site  management  condition  considered. 

A  third  assumption  that  is  important  to  the  EIS  analysis  Is  that  adequate 
capacity  will  be  available  for  confined  disposal  of  dredged  material  that  is 
not  suitable  for  unconflned,  open-water  disposal.  Now  that  the  need  for  con¬ 
fined  disposal  sites  has  become  readily  apparent.  It  Is  anticipated  that 
larger  dredging  projects  will  be  Identifying  and  establishing  disposal  sites 
with  sufficient  capacity  to  accommodate  near-term  forecasts.  For  longer  term 
use,  the  PSWQA  has  clearly  Identified  the  need  to  establish  multiuser  confined 
disposal  sites  for  dredged  material.  Ecology  has  recently  initiated  a  com¬ 
prehensive  study  to  meet  this  need.  To  the  extent  that  adequate  capacity  is 
not  made  available  when  required.  It  Is  recognized  that  some  projects  may  be 
delayed  or  not  dredged.  However,  the  assessment  In  this  EIS  Is  premised  on 
the  availability  of  confined  disposal  sites  as  the  need  arises  for,  and  is 
pursued  by,  individual  projects  and  future  agency  programs. 

Ihe  cost  analysis  of  the  alternatives  evaluated  in  this  EIS  is  considered  to 
be  a  reasonable  assessment  of  what  would  result  from  the  Implementation  of 
those  alternatives,  based  on  the  above  and  other  assumptions  (see  EPTA,  Part 
II,  paragraph  10,  for  the  detailed  presentation  of  the  cost  analysis).  It  Is 
accepted  that  with  other  assumptions  regarding  the  mix  and  costs  of  confined 
disposal  options  that  cost  impacts  of  the  alternative  site  conditions  could  be 
much  greater  than  shown.  However,  even  If  this  were  the  case,  the  same  alter¬ 
natives  would  have  been  selected  as  higher  costs  reinforce  this  selection. 

This  EIS  primarily  addresses  the  alternatives  for,  and  environmental  conse¬ 
quences  of,  the  disposal  of  suitable  dredged  material  at  designated  uncon¬ 
flned,  open-water  sites  in  Puget  Sound.  The  environmental  Impacts  associated 
with  dredging  operations  are  not  presented  in  this  impact  assessment.  The 
Impacts  at  the  dredging  site  would  be  similar  for  all  alternatives,  since  most 
disposal  projects  that  would  be  dredged  under  any  one  alternative  would  be 
dredged  under  all  alternatives.  The  PSDDA  EIS  does  not  preclude  or  obviate 
the  need  for  these  project-specific  assessments. 


ENVIRONMENTAL  EFFECTS  OF 
NO  ACTION  ALTERNATIVE  FOR  THE 
PHASE  I  AREA 


4-4 


4.02  No  Actlont  No  Designation  of  Public  Multiuse  Unconfined,  Open-Water 
Disposal  Sites.  The  No  Action  alternative  that  is  assessed  here  for  the  entire 
Phase  I  area  Is  "No  Designation  of  Public  Multiuser  Unconflned,  Open-Water 
Disposal  Sites."  As  discussed  in  section  2,  In  the  absence  of  PSDDA,  local 
Jurisdictions  would  be  expected  to  deny  shoreline  pemits  to  DNR  for  public 
unconflned,  open-water  disposal  sites.  However,  limited  unconfined,  open-water 
disposal  would  continue  on  a  project  by  project  basis  where  the  dredged  mate¬ 
rial  meets  PSIC  and  local  shoreline  jurisdictions  are  willing  to  grant  condi¬ 
tional  use  permits.  This  would  likely  occur  In  cases  where  the  disposal  will 
either  have  a  beneficial  use  or  the  appropriate  environmental  impact  studies 
will  have  been  undertaken.  All  of  the  elements  of  dredged  material  management 
addressed  by  PSDDA  e.g.,  evaluation  procedures,  site  location,  environmental 
monitoring,  etc.  would  also  be  expected  to  as  conditions  of  a  shoreline  permit. 
About  2.25  million  c.y.  is  estimated  to  be  found  acceptable  for  unconflned, 
open-water  disposal  or  only  12  percent  of  the  dredged  material  forecasted  for 
the  period  1985-2000  (see  table  4.2dl/). 

Proper  siting  of  upland  and  nearshore  confined  disposal  facilities  would  be 
the  primary  key  to  minimizing  environmental  Impacts  under  this  alternative. 

Once  suitable  site  locations  have  been  found,  sites  can  be  designed  to  accept¬ 
ably  contain  chemicals  of  concern.  "Acceptability"  of  a  given  design  for  con¬ 
taminant  control  Is  heavily  dependent  on  site  specific  characteristics.  Since 
no  specific  upland  and  nearshore  sites  have  been  identified,  the  presentation 
that  follows  is  of  a  general  nature  and  suggests  possible  impacts  of  accepting 
the  No  Action  alternative.  Detailed  environmental  assessment  of  specific 
upland  and  nearshore  sites  would  need  to  be  conducted  on  a  project-specific 
basis  in  order  to  fully  evaluate  the  impacts  of  confined  disposal. 

a.  Impacts  and  Their  Significance  to  the  Physical  Environment. 

(1)  Water  Quality. 

(a)  Marine  Water.  Little  direct  impact  is  expected  to  marine 
water  quality  due  to  the  limited  amount  of  dredged  material  that  would  be  dis¬ 
posed  in  open  water  under  the  No  Action  alternative.  Material  that  would  be 
disposed  In  open  water  would  have  small  or  no  measurable  concentrations  of 
chemicals  of  concern  (l.e.,  would  be  below  PSIC  values).  Short-term  water 
quality  Impacts  would  be  experienced  during  disposal  operations  of  any  mate¬ 
rial  allowed  for  unconflned,  open-water  disposal;  however,  these  Impacts  are 
expected  to  be  very  minimal  and  would  only  occur  within  the  specified  dilution 
zone. 

Other  Impacts  to  marine  water  quality  can  arise  from  two  potential  sources: 

(1)  release  of  chemicals  of  concern  in  effluent  during  dewatering  or  from 
uncontrolled  runoff  of  an  upland  or  nearshore  confined  disposal  site,  and 

(2)  release  of  chemicals  of  concern  via  leachate  from  confined  sites  which 


l/Tables  4.2a,  4. 2d,  and  4.2c  contain  the  estimates  of  material  that  would 
likely  be  placed  In  unconflned,  open-water  disposal  for  each  of  the  three  main 
embayuents,  under  the  No  Action  alternative.  Table  4. 2d  provides  these 
estimates  for  the  entire  Phase  I  area. 


TABLE  4.2a 


IMPACT  OF  ALTERNATIVE  SITE  MANAGEMENT  CONDITIONS  ON 
DISPOSAL  Of  FUTURE  DREDGING  VOLUMFS 


Commencement  Bay  (CB)  and  vicinity 
1985-200U 
(1,000  C.Y.) 


Alternative 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could  Be 
Discharged  at  the 
Designated  CB  Uncon- 
flned,  Open-Water 

Disposal  Sitel/ 

Volume  to 

Confined 

Disposal2/ 

Site  Managment 

Condition 

I 

3,929 

1,348 

2,581 

11 

3,929 

3,160 

769 

III 

3,929 

3,776 

153 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could 
be  Discharged  in 
Unconfined,  Open- 
hater  hreas 

Volume  to 

Confined 

Disposal 

No  Action  3/ 
(PSIC)  4/ 

3,929 

225 

3,704 

1/Estimated  volume  of  future  dredged  material  that  could  be  discharged  at 
ti.p  selected  sites  (once  designated)  sucit  that  tlie  site  i-janafeceut  condition 
would  not  be  violated.  Assumptions  and  detailed  calculations  used  in  deriving 
these  estimates  are  described  in  EPTA  (part  11,  section  10). 

2/Confined  disposal  can  include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

3/For  the  No  Action  alternative,  public  multiuser  sites  for  unconfined, 
open-water  disposal  of  dredged  material  would  not  be  designated.  Disposal  of 
material  acceptable  for  unconfined,  open-water  disposal  under  tills  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/FSIC:  Puget  Sound  Interim  Criteria. 


Lt 


1985-2000 
(1,000  C.Y.) 


Alternative 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could  Be 
Discharged  at  the 
Designated  £B  Uncon¬ 
flned,  Open-Water 
Disposal  Sltel/ 

Volume  to 

Confined 

Dlsposal2/ 

Site  Managment 

Condition 

1 

10,525 

3,113 

7,412 

11 

10,525 

3,374 

7,151 

111 

10,525 

6,162 

4,303 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could 
be  Discharged  In 
Unconflned,  Open- 
Uater  Areas 

Volume  to 

Confined 

Disposal 

No  Action  3/ 
(PSIC)  4/  ~ 

10,525 

1,350 

9,175 

l/Estimated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  uanagement  condition 
would  not  be  violated.  Assumptions  and  detailed  calculations  used  in  deriving 
these  estimates  are  described  in  EPTA  (part  II,  section  10). 

^/Confined  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

3/For  the  No  Action  alternative,  public  multiuser  sites  for  unconfined, 
open-water  disposal  of  dredged  material  would  not  be  designated.  Disposal  of 
material  acceptable  for  unconflned,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/PSIC:  Fuget  Sound  Interim  Criteria. 


TABLE  4.2c 


Port  Gardner  (PG)  and  vicinity 
1985-2000 
(1,000  C.Y.) 


Alternative 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could  Be 
Discharged  at  the 
Designated  PG  Uncon- 
flned,  Open-Water 
Disposal  Sitel/ 

Volume  to 

Confined 

Dlsposal2/ 

Site  Managment 

Condition 

1 

4,943  5/ 

2,212 

2,731 

II 

4,943  5/ 

4,684 

259 

Ill 

4,943  5/ 

4,943 

0 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could 
be  Discharged  in 
Unconflned,  Open- 
Water  Areas 

Volume  to 

Confined 

Disposal 

No  Action  3/ 
(PSIC)  4/  ~ 

4,943  5/ 

675 

4,26S 

l/Estimated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  laanaperiont  condition 
would  not  be  violated.  Assumptions  and  detailed  calculations  used  In  deriving 
tuese  estimates  are  described  LPIA  (part  II,  section  10). 

2/Conflned  disposal  can  include  upland,  nearshore,  anH/or  confined  aquatic 
disposal  methods. 

3/For  the  No  Action  alternative,  public  wiiltiuser  sites  for  uuconfined, 
open-water  disposal  of  dredged  material  would  not  be  designated.  Disposal  of 
material  acceptable  for  unconfined,  open-water  disposal  under  tliis  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/PSlC:  Fuget  Sound  Interim  Criteria. 

5/Not  Involved  is  the  3.3  million  c.y.  of  dredged  material  associated  with 
the  U.S.  Navy  Homeport  project  at  Everett. 


TABLE  4. 2d 


Total  Phase  1  Area 
1985-2000 
(1,000  C.Y.) 


Alternative 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could  Be 
Discharged  at  the 
Designated  Phase  I 
Unconfined  Open- 
Water  Disposal  Sitesl/ 

Volume  to 

Confined 

Disposal2/ 

Site  Managment 

Condition 

I 

19,397  5/ 

6,673 

12,724 

11 

19,397  5/ 

11,218 

6,179 

Ill 

19,397  5/ 

14,881 

4,516 

Total  Forecasted 
Dredging  Volume 

Volume  That  Could 
be  Discharged  in 
Unconfined,  Open- 
Water  Areas 

Volume  to 

Confined 

Disposal 

No  Action  3/ 
(PSIC)  4/  “ 

19,397  5/ 

2,250 

17,147 

l/Estlmated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  management  condition 
would  not  be  violated.  Assumptions  and  detailed  calculations  used  in  deriving 
these  estimates  are  described  in  EPTA  (part  II,  section  10).  It  is  anticipated 
that  as  source  control  Improves  and  project-specific  experience  and  data 
become  available,  the  portion  of  future  dredged  material  that  is  suitable  for 
unconflned,  open-water  disposal  will  go  up. 

^/Confined  disposal  can  include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

3/For  the  No  Action  alternative,  public  multiuser  sites  for  unconfined, 
open-water  disposal  of  dredged  material  would  not  be  designated.  Disposal  of 
material  acceptable  for  unconfined,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  include  beneficial  use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

4/FSlC:  Puget  Sound  Interim  Criteria. 

5/Not  Included  is  3.3  million  c.y.  of  dredged  material  that  is  associated 
with  the  U.S.  Navy  Homeport  project  at  Everett. 


could  enter  ground  water  that  eventually  seeps  to  marine  waters.  Impacts  from 
these  sources  on  marine  water  quality  could  be  significant,  but  would  likely 
be  localized  to  the  area  around  outfalls  or  seeps.  The  degree  of  chemicals 
associated  with  effluents  can  be  controlled  through  a  variety  of  technologies, 
including  construction  of  wlers  and  settling  ponds. 

(b)  Freshwater  and  Ground  Water.  Impacts  to  freshwater  and  ground 
water  quality  can  arise  from  two  potential  sources;  (1)  release  of  chemicals 
in  effluent  during  dewatering  or  from  uncontrolled  runoff,  and  (2)  release  of 
chemicals  via  leachate  from  confined  sites  which  could  enter  ground  water. 
Impacts  from  effluent  or  uncontrolled  runoff  will  depend  on  the  type  of  water 
(e.g.  "hard"  versus  "soft")  and  the  existing  water  quality  of  the  receiving 
waters.  The  degree  of  chemical  release  associated  with  effluents  can  be 
controlled  through  a  variety  of  technologies  including  construction  of  wlers 
and  settling  ponds. 

Significant  adverse  impacts  to  ground  water  are  possible  from  tt.e  production 
of  leachate  containing  chemicals  at  the  disposal  site.  Because  of  the  geo¬ 
chemical  changes  that  are  associated  with  drying  and  oxidation,  a  large  pro¬ 
portion  of  the  individual  dredged  material  chemicals  may  be  mobilized.  This 
potential  for  leachate  concern  exists  even  with  dredged  material  that  is  suit¬ 
able  for  unconflned,  open-water  disposal,  due  to  the  geochemical  changes  that 
occur  in  air.  Impacts  associated  with  leachate  chemical  release  will  be 
greater  under  the  No  Action  alternative  than  all  the  action  alternatives.  The 
magnitude  of  the  impact  of  leachate  production  on  ground  water  quality  will 
depend  on  the  chemical  composition  and  physical  characteristics  of  the  dredged 
material,  the  characteristics  of  the  interfacing  soils,  and  the  planned  use  of 
the  underground  receiving  waters.  Both  inorganic  and  metal  species,  as  well 
as  organic  compounds,  may  impact  ground  water  quality  through  leachate 
production  (Mang  et  al.,  1978;  Canter  et  al.,  1977). 

Coraparea  to  the  other  alternative  site  management  conditions,  the  ;io  Action 
alternative  has  the  potential  for  greater  volumes  of  material  to  be  placed  on 
land.  The  consequent  risks  to  ground  water  are  proportionately  greater  for 
several  reasons.  First,  greater  volumes  will  affect  more  acreage,  and  will 
Increase  the  potential  for  releases  to  the  ground  water.  These  additional 
acres  (and  likely  additional  sites)  can  concommitantly  decrease  the  degree  of 
regulatory  and  teciinological  control  and  monitoring  at  die  sites.  Second, 
though  the  mean  concentration  of  chemicals  released  into  the  ground  water 
could  be  higher  with  smaller  volumes  of  more  contaminated  material  than  with 
larger  volumes  of  less  contaminated  material,  the  mass  release  rate  of  contam¬ 
inants  is  substantially  higher  with  the  latter  simply  due  to  magnitude  of  the 
release.  Further,  mixing  to  achieve  a  true  mean  concentration  is  rarely 
achievable.  Consequently,  the  more  material  ttiat  is  placed  on  land,  even  if 
of  lower  mean  chemical  concentration,  the  greater  the  potential  risk  to  ground 
water  resources. 

Tne  degree  of  ground  water  chemical  release  due  to  leachate  production  can  be 
controlled  through  a  variety  of  technologies  Including  leachate  collection 
systems  and  construction  of  liners  which  inhibit  production  and  movenent  of 
leachate  to  ground  water.  Leachate  production  can  be  reduced  by  placing 
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dredged  material  below  the  water  table  (usually  more  of  an  option  for 
nearshore/intertidal  disposal),  which  can  reduce  aobllizatlon  of  particle- 
bound  contaminants,  preventing  contact  with  air.  Although  control  technolo¬ 
gies  exist  for  ground  water  protection,  the  costs  associated  with  their 
construction  can  be  prohibitive.  The  need  for  such  control  technologies  must 
be  determined  on  a  sediment-specific,  project-specific  basis. 

(2)  Marine  and  Estuarine  Sediments.  Very  little  impact  to  marine  and 
estuarine  sediments  is  expected  under  this  alternative,  again  because  of  the 
relatively  small  volume  of  material  that  would  be  placed  unconflned  in  open- 
water  areas.  No  significant  Increase  in  sediment  chemical  concentrations  in 
deepwater  of  the  Sound  would  be  expected  since  material  disposed  in  open  water 
under  this  alternative  would  have  to  meet  PSIC  chemistry  values. 

For  land  and  shore  disposal,  adverse  Impacts  might  occur  at  the  outfall  of  the 
effluent  discharge  where  fine  particles  associated  with  the  effluent  would 
settle.  These  Impacts  could  be  substantially  avoided  by  providing  controls  to 
reduce  release  of  suspended  particles  and  particle-bound  contaminants  during 
dewatering  and  by  limiting  rain  water  runon  and  runoff. 

(3)  Air  Quality.  Under  the  No  Action  alternative,  air  quality  could 
be  Impacted  by  the  upland  and  nearshore  placement  of  material  dredged  from  the 
Puget  Sound.  Sources  of  impact  can  arise  from  the  direct  volatilization  of 
chemicals  from  the  dredged  material  during  dewatering  and  drying,  and  through 
the  transportation  of  contaminated  particles  with  fugitive  dust  as  the  surface 
of  the  disposal  site  dries  and  is  reworked  by  the  wind  or  heavy  equipment. 

Such  potential  problems  may  require  capping  or  planting  to  control  dust 
production. 

Release  of  hydrocarbon  combustion  products  In  exhaust  emissions  from  trucks 
and  other  hesAty  equipment  also  would  be  expected  to  Impact  air  quality  at  the 
immediate  site  of  constuctlon  and  disposal  activity.  The  impact  of  exhaust 
emissions  on  local  air  quality  would  depend  upon  site-specific  factors  (rural 
versus  urban) . 

Overall  impact  to  air  quality  is  expected  to  be  minor,  of  short-terra  duration, 
and  confined  to  the  area  around  the  disposal  site. 

(4)  Land .  Disposal  of  dredged  naterial  under  this  alternative  could 
significantly  Impact  land  development  and  values  in  the  Puget  Sound  Region. 
Over  the  period  1985—2000,  approximately  17.1  million  c.y.  of  material  under 
the  No  Action  alternative  would  require  confined  upland  and  nearshore  dis¬ 
posal.  An  estimated  1,063  acres  of  nearshore  and/or  uplands  would  be  needed 
to  handle  this  material  (table  4.3).  The  amount  of  land  actually  available 
and  environmentally  and  publicly  acceptable  for  use  as  disposal  sites  is 
limited.  This  could  prevent  some  projects  from  being  undertaken. 

Currently,  little  shoreline  is  available  as  fill  area  for  dredged  material. 

Any  development  of  remaining  nearshore  area  for  dredged  material  disposal 
sites  would  potentially  result  in  significant  adverse  impacts  to  nearshore 
lands  and  their  ecological  value.  Between  1970  and  1980,  76  percent  of  the 
material  dredged  by  tlie  Corps  was  placed  in  upland/nearshore  fill  sites  (most 
of  these  sites  were  nearshore  areas).  From  1980  to  1985,  the  percentage  of 
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TABLE  4.3 


ESTIMATED  LOSSES  OF  LAND  AND  SHOE^  HABITAT  1/ 
(ACRES  OF  LAND/SHORE) 


Port 

Gardner 

(^nmencement 

Bay 

Elliott 

Bay 

Phase  : 
Area 

Condition 

I 

101 

96 

274 

471 

Condition 

11 

10 

29 

260 

305 

Condition 

III 

0 

5 

162 

167 

No  Action 
(PSIC) 

2/ 

264 

230 

509 

1,063 

l/For  purposes  of  this  analysis,  average  depth  of  landTshore  disposal  sites 
Is  assutaed  to  be  10  feet. 

2/Most  dredged  material  (.almost  902)  would  be  placed  on  laud  or  in  nearshore 
sites  for  the  No  Action  alternative.  For  the  other  alternatives,  some  will  be 
discharged  at  confined  aquatic  sites  (CAD),  while  the  rest  will  be  placed  In 
land  or  nearshore  sites.  For  purposes  of  this  analysis,  60  percent  of  the 
volumes  requiring  confined  disposal  are  assumed  to  be  headed  to  land/shore, 
the  remaining  402  would  be  placed  In  CAD  sites. 


LOSS  OF  BOTTOM  HABITAT  AT  THE 
PSDDA  SELECTED  DISPOS/vL  SITES  3/ 


Acres  Lost 

Percent  of  Bay 

No  Action  (PSIC) 

0  (at  public  site) 

not  applicable) 

Commencement  Bay 

310 

6 

Elliott  Bay 

415 

6 

Port  Gardner 

318 

2 

TOTAJ. 

1,043 

C.3  of  Phase  I 

area  4/ 


3/See  bSb  TA  (1987)  for  an  estimation  ol  di.sposal  material  spread  at  the 
open-water  sites. 

4/Phase  1  area  encompasses  about  500  square  miles  of  i.iariiie  waters  (500 
square  miles  =  320,000  acres;  1043/320,000  =  0.003). 
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dredged  material  being  placed  in  upland/nearshor»*  areas  dropped  to  46  percent. 
The  primary  reason  for  this  drop  was  the  lack  of  acceptable  sites  due  to  public 
opposition  to  usage  of  valuable  nearshore  lands,  and  concerns  over  loss  of 
habitat  for  aquatic  species  (principally  salmonlds)  and  water  birds.  There¬ 
fore,  of  tlie  1,063  acres  estimated  under  this  alternative  to  be  needed  for 
nearshore /upland  disposal,  most  of  it  would  likely  be  upland,  because  of  the 
significant  adverse  impacts  usually  associated  with  developing  nearshore  areas. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environment. 

(1)  Flora. 

(a)  Marine  and  Intertidal.  Little  impact  to  marine  and  inter¬ 
tidal  species  is  expected  under  the  No  Action  alternative.  Impacts  that  would 
occur  to  intertidal  and  subtidal  macroalgae  and  eelgrass  would  primarily  be 
due  to  the  introduction  of  short-term  pulses  of  suspended  materials  from 
effluent  outfalls  that  could  interfere  with  photosynthesis  by  reducing  light 
availability.  This  impact  would  be  minor,  confined  to  the  area  around  the 
outfall,  and  can  be  reduced  through  proper  control  of  effluent  discharge. 

(b)  Terrestrial.  Potentially  significant  adverse  effects  to 
terrestrial  plants  may  be  associated  with  dredged  material  disposal  under  this 
alternative,  since  most  dredged  material  would  require  confined  disposal  in 
upland  or  nearshore  environments.  Site  preparation  results  in  complete 
destruction  of  the  existing  habitat,  including  removal  of  vegetation  and  pos¬ 
sibly  excavation  of  top  soil  (which  can  be  used  to  construct  dikes,  berms  or 
stored  for  later  use  as  a  soil  cap.  Canter,  et  al.,  1977).  The  impacts  to 
plant  communities  under  the  No  Action  alternative  are  greater  than  those  asso¬ 
ciated  with  the  action  alternatives  considered  because  of  the  amount  of  land 
required  for  construction  of  disposal  sites. 

Following  disposal,  land  sites  may  still  result  in  adverse  impacts  to  plants 
recolonizing  the  area.  High  salt  content  and  the  presence  of  chemicals  of 
concern  may  hinder  successful  germination  and  growth  of  most  plant  species. 

In  addition  to  slowing  or  preventing  reestablishment  of  plant  communities  on 
site,  vegetation  around  the  perimeter  of  the  disposal  area  may  also  be  acutely 
impacted  as  a  result  of  salt  seepage  (Harrison  and  Chisholm,  1974). 

Once  a  disposal  site  is  no  longer  in  use,  remedial  action  can  be  undertaken  to 
rehabilitate  the  land,  although  this  is  often  difficult  and  costly  to  accom¬ 
plish  (Grossellnk,  1973).  Sites  can  be  seeded  with  saline-resistant  plants  or 
covered  with  enough  top  soil  to  act  as  an  effective  barrier  between  establish¬ 
ing  plants  and  the  dredged  material.  Additionally,  dredged  material  can  be 
deep  plowed  and  limed  to  enhance  soil  conditioning  prior  to  establishment  of 
vegetation  (CZRD,  1978). 

Tlje  uptake  and  accumulation  of  chemicals  of  concern  in  the  tissue  of  plants 
established  on  dredged  material  can  also  result  in  adverse  effects  to  animals 
utilizing  the  site  as  a  foraging  area.  In  turn,  these  animals  can  act  as 
vectors  in  the  transport  of  chemicals  off  the  disposal  site. 


i 
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(2)  Plankton. 


(a)  Marine  Phytoplankton.  Only  temporary  impacts  to  uarine 
plankton  are  expected  under  the  No  Action  alternative,  as  only  small  volumes 
of  relatively  clean  dredged  material  would  be  placed  at  open-water  sites. 
Impacts  to  phytoplankton  could  result  from  Intermittent  pulses  of  suspende'l 
material  that  could  interfere  with  photosynthesis  by  sliieldlng  light  and  stim¬ 
ulate  growth  by  temporarily  raising  dissolved  Inorganic  levels  in  the  water 
column,  because  of  the  small  volumes  and  low  chemical  loads  expected  with 
dredged  material  allowed  for  open-water  disposal,  no  chemical  associated 
Impacts  would  be  expected.  The  overall  impacts  on  primary  production  would 
not  be  significant  and  would  be  less  than  those  associated  with  the  other 
alternatives  considered. 

(b)  Zooplankton.  Little  Impact  to  zooplankton  is  expected  under 
the  No  Action  alternative,  as  only  small  volumes  of  material  clean  (meeting 
PSIC  values)  would  be  placed  at  open-water  sites.  Primary  impacts  to  zoo¬ 
plankton  would  result  from  suspended  particles  physically  interfering  with 
feeding  uechanisms.  In  addition,  zooplankton  in  tie  immediate  area  of  dis¬ 
posal  activity  could  become  entrained  by  dredged  material  with  resultant 
mortalities.  The  overall  impacts  on  zooplanktoji  are  not  expected  to  be  sig¬ 
nificant,  should  be  of  short  duration,  and  would  typically  only  occur  within 
the  allowed  zone  of  mixing.  Impacts  to  zooplanktori  under  this  alternative 
would  be  less  than  under  other  alternatives  considered. 

( 3 )  Invertebrates. 

(a)  Benthic  Infaunal  Resources.  Marine  invertebrate  conraunities 
will  be  Impacted  by  open-water  disposal  activities  undertaken  with  this  alter¬ 
native.  Impacts  will  primarily  be  temporary  Loss  of  benthos  due  to  burial  and 
smothering  by  clumps  of  cohesive  dredged  material  that  reach  the  bottom.  Since 
disposal  activity  in  any  one  area  would  be  of  short  duration  and  materia]  dis¬ 
posed  would  be  relatively  free  of  chemicals  of  concern,  rapid  recolonlzatlon 
and  recovery  of  the  disposal  area  would  be  expected. 

(b)  Intertidal.  Intertidal  invertebrates  would  be  Impacted  by 
any  development  of  the  nearshore  environment  for  use  as  confined  disposal 
sites.  Physical  impacts  to  sedentary  species  from  dredged  material  disposal 
would  result  in  the  immediate  loss  uf  Intertidal  euinnuni t i es  due  to  burial 
during  disposal  activity. 

Icipacts  also  would  be  possible  on  intertidal  benthic  species  located  outside 
the  diked  area  and  near  the  effluent  outfall.  Effects  observed  at  the  near¬ 
shore  site  outfall  are  expected  to  be  subiethal  in  nature,  depending  on 
whether  dredged  material  contains  chemicals  In  concentrations  of  concern. 

(c)  Mobile  Crabs  and  Shrimp  Resources.  Few  ip'pai:ts  would  be 
expected  to  mobile  invertebrate  resources  under  this  alternative.  Impacts  to 
stirimp  and  crab  resources  would  be  limited  to  some  short-term  burial .  This 
impact  would  be  minor  and  would  not  adversely  impact  Puget  Sound  crab  and 
siiriwp  resources.  No  impacts  would  be  expected  due  to  dredged  material 
chemicals. 
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(4)  Fish. 


(a)  Anadromous  Fish.  No  adverse  effects  to  anadromous  fish  due 
to  unconflned,  open-water  disposal  are  expected  under  the  No  Action  alterna¬ 
tive.  However,  significant  impacts  to  anadromous  fish  could  occur  under  the 
No  Action  alternative  If  nearshore  habitat  areas  are  used  as  disposal  sites 
for  dredged  material.  Development  of  nearshore  habitat  for  confined  disposal 
of  dredged  material  would  permanently  remove  the  area  as  valuable  habitat  for 
juvenile  salmonids.  Outmlgrating  juvenile  salmon  use  shallow  water  nearshore 
areas  as  feeding  habitat,  as  well  as  using  these  areas  to  provide  cover  from 
predators.  Construction  of  dikes  designed  to  contain  dredged  material  reduces 
the  extent  of  shallow  water  bottom  surface  available  as  feeding  habitat.  The 
density  of  preferred  prey  items  and  the  diversity  of  species  are  reduced 
through  disposal  site  construction  nearshore.  Any  further  reduction  in  unde¬ 
veloped  nearshore  habitat  could  significantly  Influence  survival  of  juvenile 
salmonids. 

Impacts  to  outmlgrating  juvenile  salmon  can  also  occur  through  the  accumula¬ 
tion  of  chemicals  obtained  feeding  upon  benthic  and  eplbenthlc  species  found 
near  effluent  outfalls  associated  with  nearshore  disposal  operations  (Malins 
et  al.,  1986).  Juvenile  salmonids  are  opportunistic  carnivores,  feeding  pri¬ 
marily  upon  eplbenthlc  Invertebrates.  Effluent  outfall  areas  represent  dis¬ 
turbed  benthic  zones  often  Inhabited  by  dense  aggregations  of  pioneering 
benthic  invertebrate  communities.  Such  benthic  communities  can  act  as  a  feed¬ 
ing  attractant  and.  If  chemicals  of  concern  are  present,  could  act  as  a  major 
source  of  chemical  exposure  to  juvenile  salmonids. 

Changes  in  water  quality  associated  with  effluent  discharge  might  also  alter 
or  delay  local  migration.  Impacts  due  to  effluent  discharge  can  be  minimized 
through  a  variety  of  control  technologies  designed  to  reduce  losses  of 
associated  particles  and  contaminants  from  the  disposal  site. 

(b)  Bottom  Fish  Resources.  Little  impact  to  bottom  fish 
resources  Is  expected  under  this  alternative  as  only  a  small  area  of  feeding 
habitat  would  be  affected  by  open  water  disposal.  Disposal  of  material  could 
temporarily  reduce  benthic  resources  througn  burial;  however,  the  impacted 
area  would  recolonize  and  again  be  available  as  foraging  habitat  for  bottom 
fish. 

For  nearshore  disposal,  adverse  effects  to  bottomfish  resources  can  be  compar¬ 
able  to  those  experienced  by  anadromous  fish  resources.  Loss  of  habitat  and 
possible  effects  near  outfalls  are  associated  with  this  disposal  option. 

(c)  Freshwater  Fishes.  Significant  adverse  Impacts  to  fresh¬ 
water  fish  species  are  possible  with  the  disposal  of  dredged  material  under 
the  No  Action  alternative.  Almost  all  dredged  material  would  require  confined 
disposal  in  upland  and  nearshore  environments.  Disposal  of  dredged  material 

In  upland  environments  can  result  in  exposure  of  freshwater  fish  to  resuspended 
dredged  and  to  dissolved  material  chemicals  that  would  not  necessarily  be 
released  if  left  in  a  marine  environment.  Impacts  to  freshwater  fish  would  be 


a  direct  result  of  the  introduction  of  effluent  or  leachate  discharge  into 
freshwater  habitats.  Two  sources  ot  iapacts  are  associated  witli  effluent 
discharge:  (1)  Impacts  due  to  increases  in  turbidity  and  slltatlon,  and 

(2)  impacts  due  to  increases  in  chemical  concentrations. 

Fish  species  in  general,  and  freshwater  game  fish  in  particular,  have  a  low 
tolerance  for  increases  in  turbidity  (Canter  et  al.,  1977).  Fish  mortality 
due  to  asphyxiation  is  often  the  result  of  the  coating  effect  of  fine  parti¬ 
cles  settling  on  the  gill  filaments  (Sherk  and  O'Connor,  1975).  Eventual 
reduction  in  fish  population  size  and  even  local  species  elimination  have  been 
found  as  a  result  of  increasing  turbidity  levels  in  streams  tiiat  typically  had 
low  background  levels  of  suspended  solids  (Kollis  et  al.,  1964). 

Another  significant  adverse  impact  due  to  turbidity  and  siltatiou  on  fish  pop¬ 
ulations  is  through  the  reduction  in  spawning  ground  habitat  (Hollis  et  al., 
1964).  Ripe  running  fish  will  abandon  previously  used  spawning  grounds  if 
slltatlon  is  too  great.  Slltatlon  will  result  in  suffocation  of  fertilized 
eggs  by  reducing  oxygen  exciiange  acr<jss  the  egg  surface. 

freshwater  fish  are  generally  more  sensitive  to  chemicals  than  are  marine 
species,  and  are  therefore  more  susceptible  to  chemicals  associated  with 
effluent  runoff  from  confined  disposal  sites.  In  addition,  toxic  metals  are 
more  readily  available  to  organlsi-is  in  freshwater  than  in  saline  waters,  in 
effect  increasing  the  exposure  consequence. 

ihe  Impacts  associated  with  both  turbidity  and  chemical  release  can  be  reduced 
with  the  use  of  wlers  and  holding  ponds  which  act  to  limit  particulate  loads 
prior  to  discharge. 

(5)  Terrestrial  Wildlife.  Significant  adverse  impacts  to  terrestrial 
wildlife  may  be  associated  with  this  alternative.  Development  of  upland  and 
nearshore  confined  disposal  sites  could  involve  the  destruction  of  wildlife 
habitat.  The  types  of  wildlife  and  number  of  species  impacted  by  site  con¬ 
struction  would  depend  on  the  specific  type  of  habitat  being  destroyed.  Dis¬ 
posal  site  construction  on  an  open  field  would  Impact  generally  smaller-sized 
animals  and  relatively  less  diverse  communities  than  would  be  expected  if 
forested  land  were  utilized  as  sites  for  confined  disposal.  The  significance 
of  the  Impact  to  terrestrial  species  will  depend  upon  tlie  ivai lability  of 
nearby  habitat  (and  its  carrying  capacity)  to  assimilate  displaced  wildlife. 

Following  the  life  of  the  disposal  site,  tlie  Land  cuuld  uecucfe  usable  once 
again  as  habitat  for  wildlife,  providing  the  land  w’ere  reclaimed.  Acute  and 
subietlial  chronic  effects  could  become  sigtiii  icant  In  animals  utilizing  the 
site  If  plants  recolonizlng  the  site  accumulate  cliemicals  from  the  dredged 
materia  1 . 

(6)  birds. 

(a)  hater  Birds.  A  variety  ot  birds  utilize  I'u'.et  Sound  marine 
waters  and  shoreline  for  nesting  habitat  and  feeding.  Shorebirds,  such  as 


turnstonesy  sandpipers,  and  herons,  are  exclusively  nearshore  in  distribution 
while  other  types  of  water  birds,  such  as  waterfowl,  gulls,  terns,  and  sea¬ 
birds  are  found  in  both  nearshore  and  open  bay  habitats.  The  most  significant 
impact  of  the  No  Action  alternative  on  waterbirds  would  be  the  possible  loss 
of  shoreline  habitat  and  feeding  grounds  in  those  areas  where  nearshore 
disposal  sites  are  constructed. 

In  addition  to  losses  in  habitat  and  feeding  grounds,  some  contaminant  trans¬ 
fer  to  water  birds  can  be  expected  in  those  species  feeding  on  invertebrates 
that  recolonize  dredged  material  with  the  chemicals  of  concern  deposited  in 
nearshore  areas. 

(b)  Terrestrial  birds.  Terrestrial  birds  could  be  adversely 
impacted  under  this  alternative  because  of  a  reduction  in  suitable  habitat  due 
to  construction  of  confined  upland  and  nearshore  disposal  sites.  Following 
reclamation  of  the  area  after  the  life  of  the  disposal  site,  sublethal  chronic 
impacts  to  terrestrial  species  could  occur  due  to  ingestion  of  plants  and 
animals  that  have  accumulated  chemical  from  the  dredged  material. 

(7)  Marine  Mammals.  No  significant  impact  is  expected  on  porpoise, 
whales,  harbor  seals,  and  sea  lions  that  utilize  Puget  Sound  due  to  the  No 
Action  alternative.  Food  sources  for  these  species  are  not  found  at  depths 
associated  with  probable  disposal  sites  (greater  than  200  feet).  Water  column 
effects  (due  to  turbidity  plume)  to  food  organisms  would  not  significantly 
Impact  feeding  by  these  mammals  since  any  effects  on  food  organisms  would  be 
localized  and  of  short-term  duration.  Indirect  impacts  could  result  from  loss 
of  salmonid  habitat  (development  of  nearshore  land  into  disposal  sites)  which 
could  reduce  the  number  of  salmonid  fish,  one  of  the  food  sources  utilized  by 
marine  mammals. 

(6)  Endangered  and  Threatened  Species.  There  are  four  endangered 
marine  mammals,  one  endangered  bird,  and  one  threatened  bird  found  in  the 
Puget  Sound  area.  All  but  one  of  these  species  have  limited  potential  to  be 
Impacted  by  disposal  activities  undertaken  with  this  alternative,  depending  on 
where  the  material  is  placed.  The  four  marine  mamm.ils,  all  whales,  do  not 
utilize  the  shallower  waters  along  the  shoreline  as  habitat  or  as  feeding 
grounds.  Ttie  one  endangered  bird  species,  the  peregrine  falcon,  maintain  no 
active  eyries  in  the  Phase  I  areas  of  Puget  Sound. 

On  ttie  other  hand,  the  threatened  bird,  the  bald  eagle,  may  experience  adverse 
Impacts  from  disposal  actlvitites  under  this  alternative  if  habitat  (forested 
areas)  is  taken  to  create  upland  disposal  sites.  Although  it  is  established 
that  bald  eagle  reproduction  has  been  seriously  affected  by  biologically 
amplified  concentrations  of  chlorinated  hydrocarbons  and  their  metabolic 
derivatives,  it  is  unknown  whether  chemicals  associated  with  dredged  material 
might  be  amplified  in  the  food  chain  and  affect  bald  eagles.  Eagles  feed  on  a 
wide  variety  of  prey  items  Including  fish,  birds,  mammals,  and  invertebrates. 
Toxins  from  any  particular  group  of  prey  (such  as  those  species  found  at  an 
upland  disposal  site)  would  not  significantly  Impact  this  species  providing 
animals  from  the  disposal  site  do  not  account  for  a  disproportionate  share  of 


tlie  diet  of  the  bald  eagles.  Of  all  the  alternatives  considered  in  the  DEiS, 
the  No  Action  alternative  presents  the  greatest  risk  of  potential  impact  to 
bald  eagles.  The  significance  of  this  potential  impact  would  depend  on  the 
location  of  the  disposal  site(s). 

c .  Impacts  and  Their  Significance  to  the  Human  Environmen i_ . 

(1)  Social  Economic.  Some  Impact  could  be  anticipated  over  existing 
conditions  regarding  waterborne  commerce  movements  in  the  Phase  1  study  area 
and  related  port  terminal  and  Industrial  development.  Impacts  would  be  due  to 
delays  in  dredging  cycles  and  abandonment  of  some  dredging  projects  because  of 
the  costs  associated  with  dredging  and  dredged  material  disposal  under  this 
alternative.  The  significance  of  these  Impacts  may  include  loss  of  jobs  and 
property  tax  base  devaluation.  The  Dredging  and  Disposal  Activity  paragraph 
presents  a  comparative  analysis  of  the  costs  associated  uith  this  alterna¬ 
tive.  Impacts  to  land  and  beach  use  could  also  be  expected  if  nearshore  and 
upland  sites  are  developed  on  preferred  recreational  sites. 

(2)  Transportati on. 

(a)  Navigation.  Delays  in  dredging  (due  to  costs  associated 
with  dredged  material  disposal  in  upland/nearshore  sites),  would  have  an 
adverse  Impact  on  navigation  activity  due  to  channel  shoaling.  For  those  chat 
elect  not  to  dredge  their  harbors  and  waterways,  shoaling  would  eventually 
reach  trie  point  that  commercial  and  recreational  traffic  would  be  impaired, 
causing  severe  regional  socioeconomic  hardships  to  both  the  private  and  public 
sectors.  The  high  cost  of  confined  disposal  relative  to  unconflned  disposal 
(three  to  ten  times  more  expensive),  would  result  in  some  projects  being  held 
in  abeyance,  because  data  were  not  available  tor  speciiio  projects,  the 
analysis  contained  In  the  EIS  does  not  address  this  situation.  The  analysis 
presumes  that  all  forecasted  dredged  material  will  be  removed  and  placed  in  a 
disposal  site. 

vJhile  potentially  significant,  the  foregone  benefits  (for  new  projects)  and 
economic  impacts  (for  maintenance  projects)  of  not  dredging  are  similarly 
dependent  on  project-specific  factors.  VJith  available  information,  it  is  not 
possible  to  quantify  these  potential  adverse  effects  of  No  Action. 

(b)  Land.  Impacts  to  land  transportation  would  rc  the  greatest 
under  this  alternative  since  all  dredged  material  not  delivered  to  a  nearshore 
disposal  site  by  pipeline  would  nave  to  be  trucked  to  the  Ji spoon  1  site. 

Truck  hauls  and  traffic  congestion  could  impact  normal  traffic  flow  under  this 
alternative  more  than  the  other  alternatives  which  allow  for  greater  use  of 
unconfined,  open-water  disposal. 

(3)  Dredging  and  Disposal  Activity.  The  impact  of  the  no  action 
alternative  on  dredging  and  disposal  activity  would  be  dependent  on  the  avail¬ 
ability  of  upland  and  nearshore  confined  disposal  sites,  and  the  costs  asso¬ 
ciated  with  disposing  of  most  dredged  material  at  confined  sites.  Both  of 
tiiese  factors  would  influence  on  the  feasioility  of  a  specific  dredging 
project. 
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Public,  multiuser,  large  capacity  confined  disposal  sites  are  not  presently 
available  In  the  Puget  bound  area.  In  the  past,  nearshore  areas  (tidelands 
and  fill  for  piers,  etc.)  and  upland  sites  were  used  on  a  case-by-case  basis 
depending  on  site  availability.  Acquisition  and  preparation  of  sites  suitable 
for  accepting  88  percent  of  the  Phase  I  material  projected  to  be  dredged  by 
tne  year  2000  would  likely  be  cost  prohibitive. 

Tables  4.4  through  4.7  display  the  estimated  costs  of  dredged  material  test¬ 
ing,  dredging  and  disposal,  compliance  inspections,  and  environiiental  monitor¬ 
ing  for  the  alternative  site  conditions  and  the  No  Action  alternative.  Total 
costs  and  costs  per  cubic  yard  are  presented  by  site  and  for  all  of  the 
Phase  I  area.  Per  table  4.6,  total  costs  of  taking  most  of  the  forecasted 
dredged  material  to  confined  disposal  is  about  $331  million.  Costs  associated 
with  dredging  and  disposal  under  the  other  alternatives  considered  ranged  from 
$150  million  (Site  Condition  III)  to  $268  million  (Site  Condition  I). 

(4)  Native  American  Fishing.  If  significant  portions  of  nearshore 
areas  are  used  as  disposal  sites,  this  could  impact  Native  American  "usual  and 
accustomed  grounds  and  stations"  used  for  fishing.  Stations  for  setting  sta¬ 
tionary  gill  nets  could  be  reduced  with  the  construction  of  shoreline  disposal 
sites.  Contrary  to  short-term  impacts  to  salmonid  fisheries  that  are  possible 
with  unconflned,  open  water  disposal  of  dredged  material,  any  losses  of 
shoreline  associated  with  this  alternative  would  be  permanent. 

The  potential  for  traffic  conflicts  between  dredged  material  disposal  activi¬ 
ties  and  Indian  fishing  would  be  minimal  under  this  alternative  as  few  barges 
would  be  going  to  open-water  disposal  sites.  There  may  be  sore  traffic  con¬ 
flicts  during  nearshore  disposal  when  barges  are  used  to  transport  material  to 
the  site. 

Impacts  to  biological  resources  of  concern  to  Native  Americans  is  covered 
under  Section  4.02,b.,  Impacts  and  Their  Significance  to  the  Biological 
Environment. 

(5)  Kon-Indian  Commercial  and  Recreational  Fishing.  The  very  limited 
unconflned,  open-water  disposal  activity  that  could  result  with  the  No-Actlon 
alternative  would  produce  few,  if  any,  adverse  effects  to  non-Indian  fishing 
activities.  Nearshore  confined  disposal  sites,  on  the  other  hand,  could 
result  in  displacement  of  shoreline  sports  fisheries.  The  potential  for  tiiis 
displacement  to  occur,  and  the  severity  of  the  effects,  would  depend  on 
specific  site  locations. 

(6)  Human  Health. 

(a)  Via  Seafood  Consumption.  No  impact  on  human  health  is 
anticipated  from  the  consumption  of  seafood  impacted  by  disposal  activities 
under  this  alternative.  Little  unconflned,  open-water  disposal  of  dredged 
material  would  take  place  and  the  material  allowed  for  open-water  disposal 
would  be  relatively  free  of  chemicals  of  concern.  Some  impacts  might  occur 
due  to  chemicals  associated  with  effluent  discharge  from  confined  disposal 
sites;  however,  such  Impacts  would  be  localized  to  the  immediate  site  of  the 
discharge. 
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TABLE  4.4 


TESTING,  DREDGING  AND  DISPOSAL,  COMPLIANCE  AND 
MONITORING  COSTS  kOR  THE  ALTERNATIVE  DISPOSAL  SUES 


Costs  (il,000) 


Dredging  & 

Testing  1/  Disposal  2/  Compllance3/Monl torlng4/  Total 


Commencement  Bay: 
Condition  I 

980 

46,953 

159 

252 

48,34^ 

Condition  II 

820 

21,658 

373 

547 

23,398 

Condition  III 

726 

13,058 

446 

1,234 

15,465 

No  Action  (PSIC) 

1,430 

62,630 

38  5/ 

0 

6/ 

64,098 

Elliott  B^: 

Condition  I 

5,068 

159,736 

367 

234 

165,405 

Condition  11 

4,979 

155,746 

398 

433 

161,556 

Condition  Ill 

3,874 

113,285 

727 

692 

118,578 

No  Action  (PSIC) 

3,674 

186,572 

225  5/ 

0 

6/ 

190,471 

Port  Gardner: 

Condition  1 

1,131 

52,311 

2el 

227 

53,93u 

Condition  11 

1,194 

16,862 

553 

495 

19 , 104 

Condition  III 

1,210 

13,148 

583 

i,0C8 

16,029 

Ho  Action  (PSIC) 

1,730 

74,352 

112  5/ 

0 

6/ 

76,194 

1/Testing  costs  included  coat  of  coring,  chemical  testing,  biological  test¬ 
ing  (aquatic  and  land)  QA/QC,  and  administration. 


2/Dredging  and  disposal  costs  Include  cost  of  dredging,  hauling,  and  dis¬ 
posal  of  material,  both  for  material  to  unconfined,  open  water  and  that  going 
to  upland/ nearshore /aquatic  capped  disposal  sites. 

3/Couipliance  inspection  costs  result  £rou  ensuring  that  dredging  contractors 
are  complying  with  disposal  site  use  requirements.  Compliance  Inspection 
costs  were  estimated  by  a  given  fee  per  c.y.  of  material  chat  would  be  dis¬ 
posed  at  the  open-water  sites  under  each  option.  For  each  option,  it  was 
assumed  tliat  60  percent  of  the  volume  would  be  for  projects  under  15,000  c.y. 
(the  break  even  volume  to  reach  the  minimum  charge  of  t2,000),  and  inspection 
costs  were  assumed  at  $0.i5  per  c.y.  For  the  remainder  of  the  volume,  the 
i0.07  per  c.y.  was  used  to  estimate  costs.  IJo  regulatory  agency  compliance 
inspection  costs  (fees)  were  assumed  for  contliied  disposal  these  costs 
would  be  Included  within  the  total  project  costs  Incurred  by  the  dredged  for 
the  confined  disposal  site. 

4/Monltoring  costs  are  those  costs  associated  with  monitoring  the  unconflned, 
open-water  disposal  sites  under  PSDDA  site  condition  II.  Costs  for  PSDDA 
Condition  I  assume,  no  full  monitoring  level  of  effort,  only  partial  level  of 
effort  every  5  years.  Costs  for  PSDDA  Condition  III  assume  full  monitoring 
every  2  to  3  years.  No  regulatory  agency  monitoring  costs  (fees)  were 
included  for  upland/nearshore  confined  disposal  sites  for  the  same  reason  that 
compliance  inspection  costs  were  excluded. 

5/ Compliance  inspection  under  PSIC  is  expected  to  be  minimal.  The  Phase  I 
area  cost  of  J375,000  is  considered  the  minimum  effort  required  to  conduct 
compliance  inspections  over  a  15-year  period. 

6/Monltorlag  of  unconflned,  open-water  disposal  sites  is  not  required  under 
PSIC. 
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TABLE  4.5 


TESTING,  DREDGING  AND  DISPOSAL, 

COMPLIANCE  AND  MONITORING  COSTS  FOR  THE  PHASE  1  AREA 


Alternative 

Costs 

Til,000)~ 

" 

Testing  1/ 

Dredging  & 
Disposal  2/ 

Compliance 

Inspectionj/  Monltoring4/  Total 

Condition  I 

7,179 

259,001 

787 

712 

267,679 

Condition  II 

0,993 

194,266 

1,324 

1,475 

204,056 

Condition  III 

5,810 

139,492 

1,756 

3,014 

150,072 

No  Action  (PSIC) 

6,834 

323,553 

3755/ 

06/ 

330,762 

l/Testing,  costs  included  cost  of  coring,  cheiaical  testing,  biological  test¬ 
ing  (aquatic  and  land),  QA/QC,  and  administration. 

2/Dredglng  and  disposal  costs  include  cost  of  dredging,  hauling,  and  dis¬ 
posal  of  material,  both  for  material  headed  to  unconfined,  open  water  and  that 
going  to  upland/nearshore/aquatlc  capped  disposal  sites. 

3/Compliance  inspection  costs  result  from  ensuring  that  dredging  contractors 
are  complying  with  disposal  site  use  requirements.  Compliance  inspection 
costs  were  estimated  by  a  given  fee  per  c.y.  of  material  that  would  be  dis¬ 
posed  at  the  open-water  sites  under  each  option.  For  each  option,  it  was 
assumed  that  60  percent  of  the  volume  would  be  for  projects  under  15,000  c.y. 
(the  break  even  volume  to  reach  the  roinimuia  charge  of  |2,000),  and  inspection 
costs  were  assumed  at  |0.15  per  c.y.  For  the  remainder  of  the  volume,  the 
i0.07  per  c.y.  was  used  to  estimate  costs.  No  regulatory  agency  compliance 
inspection  costs  (fees)  were  assumed  for  confined  disposal  as  these  costs 
would  be  Included  within  the  total  project  costs  incurred  by  the  dredged  for 
the  confined  disposal  site. 

4/Monltoring  costs  are  those  costs  associated  with  monitoring  the  unconflned, 
open-water  disposal  sites  under  PSDDA  site  condition  II.  Costs  for  PSDDA 
Condition  I  assume  no  full  rjonitoring  level  of  effort,  only  partial  level  of 
effort  every  5  years.  Costs  for  PSDDA  Condition  III  assume  full  monitoring 
every  2  to  3  years.  No  regulatory  agency  monitoring  costs  (fees)  were 
included  for  upland/nearshore  confined  disposal  sites  for  the  same  reason  that 
compliance  inspection  costs  were  excluded. 

5/Compliance  Inspection  under  PSIC  is  expected  to  be  minimal.  The  Phase  I 
area  cost  of  i375,0U0  is  considered  the  minimum  effort  required  to  conduct 
compliance  inspections  over  a  15-year  period. 

6/Monltoring  of  unconfined,  open-water  disposal  sites  is  not  required  under 
PSIC. 
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TABLE  4.6 


SUMMARY  OF  SITE-SPECIFIC  TOTAL  COSTS  FOR 
THE  ALTERNATIVE  SITE  hiANAGEMENT  CONDITIONS  i/ 


Site 

Condition 

Site 

Condition  1 

Condition  II 

Condition  III 

No  Action 
(PSIC) 

Commencement  bay 

i48,344,000 

^23, 398, 000 

il5,465,000 

t64,098,000 

i 

Elliott  Bay 

165,403,000 

161,556,000 

118,578,000 

190,470,000 

Port  Gardner 

53,930,000 

19,104,000 

16,029,000 

76,194,000 

Total  Costs 

1267,679,000 

^204,058,000 

^150,072,000 

*330,762,000 

i 

l/Options  Include  the  three  alternative  site  conditions  under  PSDDA  and  the 

EIS  No  Action  alternative  (use  of  PSIC).  Assumptions  and  derivation  of  these 
costs  are  contained  in  EPTA. 

TABLE  4.7 

SUMMARY  OF  COSTS  PER  CUBIC  YARD 
FOR  EACH  DREDGING  AREA  (i/C.Y.)  1/ 


Port  Gardner 


Elliott  Bav 


Commencement  BaN 


Site  Condition 
Unconflned 

I 

3.50 

5.50 

3.60 

Confined 

17.20 

19.90 

17.00 

Site  Condition 
Unconfined 

11 

3.30 

3.30 

3.4J 

Confined 

17.30 

20.00 

17.00 

Site  Condition 
Unconi ined 

Ill 

3.30 

5.30 

3.4G 

Confined 

17.10  • 

19.80 

16.90 

No  Action  (PSic) 
Unconfined 

4 . 60 

6.  50 

4.73 

Confined 

17.20 

19,90 

16. 

l/Unit  costs  are  derived  in  EPTA.  In  addition  to  those  assumptions  listed 
in  EPTA,  costs  per  cubic  yard  were  derived  by  assuming  that  unconflned,  open- 
water  disposal  would  be  the  initial  preference  for  all  projects.  This  resulted 
in  allocatine  the  majority  of  testing  costs  (e.g.,  sampling  and  chemical  test¬ 
ing)  shown  in  EPTA  to  the  unconflned  option;  only  "land  biological  testing" 
was  allocated  to  confined  disposal.  All  compliance  and  monitoring  costs  were 
allocated  to  unconflned,  open-water  disposal.  Costs  are  rounded  to  the 
nearest  iO.lO. 


(b)  Via  PrlnkltiR  Water.  When  marine/brackish,  dredged  material 
containing  chemicals  of  concern  Is  placed  in  a  confined  nearshore  or  upland 
disposal  facility,  the  potential  exists  to  generate  leachates  that  could  have 
an  adverse  effect  on  ground  water  and  surface  drinking  water.  This  can  occur 
even  with  material  that  is  suitable  for  unconflned,  open-water  disposal  due  to 
geochemical  changes  on  land.  Under  the  No  Action  alternative,  most  dredged 
material  would  be  placed  in  a  confined  site.  Because  of  this,  the  potential 
for  major  Impacts  on  drinking  water  supplies  exists,  especially  if  design  fea¬ 
tures  such  as  leachate  collection  systems,  effluent  control,  or  runoff  control 
are  not  used  or  fall.  The  relative  potential  for  drinking  water  contamination 
is  greater  under  this  alternative  than  it  is  under  the  other  alternatives. 

(c)  Via  inhalation  of  Dust.  Dredged  material  placed  on  near¬ 
shore  and  upland  disposal  sites  provides  a  potential  source  of  dust  with 
chemicals  of  concern  that  could  have  an  Impact  on  tne  health  of  workers  at 
disposal  sites  where  material  is  being  deposltled  and  reworked.  Inhalation  of 
dust  can  also  be  a  problem  at  closed  disposal  sites  that  are  being  prepared 
for  alternate  uses.  The  Impacts  to  human  health  from  inhalation  of  dust  with 
chemicals  can  be  minimized  by  application  of  suitable  ground  cover. 

(d)  Via  Direct  Exposure.  Little  direct  exposure  to  contaminated 
dredged  material  is  expected.  The  only  segment  of  the  population  that  might 
be  expected  to  come  into  direct  contact  with  dredged  material  are  workers 
directly  Involved  in  dredging  operations  or  at  upland  and  nearshore  disposal 
facilities. 

Noise.  Few  noise  impacts  are  expected  at  open-water  disposal 
sites  because  of  the  low  level  of  open-water  disposal  activity  expected  under 
the  No  Action  alternative.  The  most  significant  noise  impacts  would  occur 
with  activities  associated  with  upland  and  nearshore  disposal  operations. 

Truck  hauls  would  be  greatest  under  this  alternative  and  an  Increase  in  noise 
level  could  occur,  commensurate  with  the  Increase  in  activity  around  desig¬ 
nated  disposal  sites.  The  significance  of  these  noise  impacts  will  depend  on 
whether  the  sites  are  located  in  rural  or  urban/industrial  areas. 

(8)  Esthetics .  Disposal  operations  at  open-water  sites  are  not 
expected  to  significantly  affect  the  esthetic  quality  or  experience  in  Puget 
Sound.  Open-water  disposal  would  not  occur  to  a  significant  degree  since  a 
very  little  volume  of  dredged  material  would  be  disposed  under  this  alterna¬ 
tive  at  open-water  sites.  When  open-water  disposal  does  occur,  operations 
will  be  only  a  minor  part  of  marine  activities. 

Esthetic  qualities  on  land,  however,  could  oe  significantly  impacted  by  dis¬ 
posal  operations  under  this  alternative.  Viewers  may  be  distracted  by  devel¬ 
opment  of  confined  upland  or  nearshore  disposal  sites  and  by  the  operations 
activity  that  would  occur  during  disposal.  The  degree  of  impact  on  esthetic 
quality  will  depend  on  disposal  site  placement.  Sites  developed  in  indus¬ 
trialized  areas  are  likely  to  not  have  as  great  an  impact  as  sites  developed 
In  open  or  forested  land  or  along  sliorelines. 

(9)  Historic  Impacts.  As  part  of  the  disposal  site  Identification 
mapping  studies,  a  literature  search  was  undertaken  to  establish  if  any  his¬ 
torically  significant  shipwrecks  were  located  within  the  Phase  I  area  (see 
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DSSTA).  Many  were  identified,  but  none  within  the  selected  -ind  alternative 
disposal  sites.  In  March  1988,  additional  literature  review  and  sidescan 
sonar  studies  were  made  of  the  three  selected  sites.  The  Commencement  Bay  and 
Port  Gardner  sites  were  confirmed  as  being  free  of  shipwrecks.  However, 
shipwrecks  were  found  at  the  Elliott  Bay  site.  Further  studies  are  underway 
here  to  mitigate  for  potential  adverse  impacts  in  close  coordination  with  the 
State  of  Washington  Office  of  Archaeology  and  Historic  Preservation  (see  EIS 
exhibits  C  and  U). 

d.  Cumulative  Impacts.  A  variety  of  cumulative  effects  to  the  environ¬ 
ment  could  occur  under  the  No  Action  alternative.  'Ihese  are  described  sepa¬ 
rately  as  effects  that  are  due  to  unconfined,  open-water  disposal  and  effects 
that  are  due  to  confined  disposal  of  material  defined  as  unacceptable  for 
unconflned,  open-water  disposal. 

Only  a  very  small  quantity  of  tue  dredged  material  (with  the  lowest  concentra¬ 
tions  of  chemicals  of  concern)  is  expected  to  receive  open-water,  unconflned 
disposal  under  this  alternative.  Disposal  of  tills  material  would  not  result 
in  unacceptable  adverse  effects  to  the  marine  resources  of  Puget  Sound  due  to 
chemicals  in  the  sediment.  However,  since  individual  sites  would  be  estab¬ 
lished  by  each  dredger,  a  large  number  of  disposal  sites  are  possible  from  the 
No  Action  alternative.  Physical  Impacts  from  disposal  could  be  significant 
with  a  large  number  of  sites.  If  disposal  occurred  at  separate  locations,  a 
worst  case  of  7,200  acres  of  bottom  habitat  could  be  disturbed  each  year 
compared  to  a  total  of  approximately  1,000  acres  of  bottom  habitat  that  would 
be  disturbed  at  the  three  selected  multiuser  sites  as  proposed. 

(The  7,200-acre  figure  assumes  that  150,000  c.y.  of  material  are  disposed  each 
year  in  100  separate  dumps  of  1,500  c.y.  each,  and  that  deposition  occurs  over 
72  acres  per  dump  as  described  by  the  numerical  dump  model,  see  section 
2.03.h.(l).  In  reality,  many  projects  would  dispose  greater  than  the  1,50U 
c.y.  assumed,  and  fewer  individual  disposals  would  occur,  so  that  fewer  acres 
would  actually  be  disturbed.  Still,  there  is  a  potential  for  physical  dis¬ 
turbance  of  the  largest  overall  area,  and  of  higher  value  habitat  areas,  under 
tlie  No  Action  alternative.) 

Permitting  auttiorities  would  only  allow  ot^en-water  disposals  to  occur  if, 
individually,  their  adverse  impacts  would  not  be  significant.  However,  this 
would  be  determined  on  a  case-by-case  basis,  and  Less  overall  control  or  con¬ 
sideration  would  be  given  to  whether  cumulative  physical  effects  were  becoming 
significant,  decause  the  only  material  that  could  be  disposed  in  water  would 
have  at  most  only  very  low  (background)  chemical  concentrations,  full  recovery 
from  any  physical  benthic  habitat  disturbance  would  occur  rapidly.  It  is 
therefore  considered  that  open-water  cumulative  effects  would  not  be  likely  to 
become  significant  for  the  No  Action  alternative. 

In  contrast,  cumulative  effects  due  to  confined  disposal  of  17.1  million  c.y. 
of  dredged  material  would  be  more  significant  than  under  any  other  alterna¬ 
tive.  The  most  significant  contribution  to  cumulative  effects  resulting  from 
open-water  disposal  would  derive  from  construction  and  operation  of  nearsfior*' 
disposal  sites.  The  construction  of  such  sites  could  affect  valuable  shore¬ 
line  habitats  that  serve  a  variety  of  critical  functions  to  different  life 
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history  stages  of  many  Important  Puget  Sound  species.  Such  sites  can  also 
affect  wetland  habitats  that  not  only  serve  many  critical  functions,  but  have 
already  suffered  significant  levels  of  cumulative  effects  both  in  the  Puget 
Sound  region  and  nationally. 

An  estimated  1,063  acres  of  upland/nearshore  habitats  are  likely  to  be 
required  In  the  PSDDA  Phase  I  area  for  confined  disposal  under  this 
alternative  (table  4.3).  To  the  extent  that  the  habitats  described  above  are 
Included  with  this  acreage  In  future  permit  requests,  a  variety  of  Impacts 
could  occur.  Nearshore  disposal  could  contribute  to  cumulative  Impacts  on 
spawning  and  juvenile  rearing  habitat  for  marine  and  anadromous  fish,  spawning 
and  cover  habitat  for  commercially  Important  invertebrate  species  such  as 
Dungeness  crab  and  shrimp,  habitat  for  shellfish  such  as  clams  and  oysters, 
and  feeding  for  shorebirds.  Disposal  at  upland  sites  could  potentially  affect 
ground  water  quality  via  leachate  with  chemicals  of  concern,  surface  water 
quality  if  runoff  carries  chemicals  from  the  sites,  and  freshwater  aquatic 
resources  if  surface  water  quality  is  degraded  to  the  point  that  long-  or  I 

short-term  toxic  effects  occur.  In  addition,  losses  of  upland  habitats  them¬ 
selves  can  be  significant,  if  high  value  habitats  cannot  be  entirely  avoided 
when  selecting  the  sites. 

bntil  studies  can  be  undertaken  to  identify  multiuser  confined  disposal  sites, 

it  will  not  be  possible  to  determine  the  degree  to  which  upland,  nearshore,  or  I 

wetland  habitats  may  actually  be  affected.  However,  tiie  Wo  Action  alternative 

has  the  potential  to  affect  the  greatest  amount  of  these  habitats  because  it 

would  require  the  greatest  volume  of  material  to  receive  confined  disposal. 

e.  Relationship  to  Existing  Plans,  Policies,  and  Controls. 

-  j 

(1)  Clean  Water  Act,  Sections  404/401,  Because  of  the  low  chemical 
levels  expected  in  material  allowed  for  unconfined,  open-water  disposal  under 
the  No  Action  alternative,  identification  of  suitable  disposal  sites  would 
also  likely  be  consistent  with  404(b)(1)  guidelines.  Consistency  of  all 
upland/nearshore  disposal  sites  to  404(b)(1)  guidelines  would  need  to  be 

evaluated  on  a  project-by-project  basis.  The  same  is  true  for  State  water  I 

quality  certification  pursuant  to  Section  401  of  the  CWA, 

(2)  Coastal  Zone  Management.  The  Coastal  Zone  Management  Act  (CZMA) 

(Public  Law  91-583 :  86  Star .  1280)  ^was  passed  by  the  Lnlted  States  Congress 

in  1972.  In  June  1976,  the  State  of  Washington  Coastal  Zone  Management 

Program  (CZMP)  was  approved  to  receive  funding  allowing  the  CZMA  to  be  inple-  I 

mented  via  the  State  Shoreline  Managment  Act  (SMA)  of  1971.  As  passed  by  the 
State  legislature,  the  SMA  provides  "for  the  management  of  V^ashington' s  shore¬ 
lines  by  planning  and  fostering  all  reasonable  and  appropriate  uses.”  The  SMA 
is  implemented  through  detailed  planning  efforts  that  culminated  in  the  Shore¬ 
line  Master  Programs  (SMP)  for  the  large  municipalities  and  counties  of  the 
State.  Consistency  of  tlie  No  action  alternative  with  the  bMA  and  the  current  I 

State  CZMP,  and  satisfying  consistency  with  State  and  Federal  CZM  require¬ 
ments,  would  depend  on  where  unconfined,  open-water  disposal  sites  were 
located.  Dredging  projects  which  could  affect  other  lands  under  jurisdiction 
of  CZMP  would  have  to  be  evaluated  on  a  pioject-by-pro ject  basis. 

I 
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(3)  Shoreline  Master  Program.  Open-water  disposal  sites  for  dredged 
material  allowed  under  the  No  Action  alternative  would  be  obtained  from  the 
appropriate  local  shoreline  jurisdiction,  on  a  case-by-ccse  basis. 

(A)  Department  of  Natural  Resources  (DNR)  Policy  on  Open-Water 
Disposal  of  Dredged  Material  Into  Puget  Sound.  Under  the  No  Action  plan,  no 
multiuser  sites  would  be  available.  Although  no  designation  of  a  general  use 
site  would  be  made  by  DNR,  any  proposal  for  an  open-water  disposal  action 
would  likely  require  review  and  approval  by  DNR. 

(5)  Executive  Order  1199U,  Protection  of  VJetlands.  The  intent  of 
Executive  Order  11990  is  to  protect  wetlands  because  of  the  significant  cumu¬ 
lative  losses  that  have  occurred,  and  due  to  their  high  value  to  biological 
productivity  and  their  many  other  critical  functions.  Wetlands  could  be 
directly  affected  by  the  No  Action  alternative.  Dredging  projects  which  could 
affect  wetlands  would  be  evaluatated  on  a  project  by  project  basis  at  the  time 
the  project  Is  reviewed  tor  permits  under  Section  404  of  the  Clean  Hater  Act. 
The  No  Action  alternative  would  Increase  the  likelihood  of  filling  wetlands 
with  dredged  material  relative  to  other  alternatives. 

(6)  Executive  Order  11988,  Flood  Plain  Management.  The  intent  of 
Executive  Order  11988  Is  to  provide  guidance  and  regulation  for  projects 
located  In,  and  affecting,  the  flood  plain.  E.O.  11988  requires,  to  the 
extent  possible,  avoidance  of  long-  and  short-term  adverse  Impacts  associated 
with  occupancy  and  modification  of  flood  plains.  Disposal  of  dredged  material 
in  upland  and  nearshore  sites  could  impact  a  flood  plain;  however,  disposal 
siting  would  need  to  be  evaluated  on  a  slte-by-slte  basis  to  ensure  compliance 
with  E.O.  11988. 

(7)  Puget  Sound  Hater  Quality  Comprehensive  Plan.  The  Puget  Sound 
Water  Quality  Comprehensive  Plan  was  adopted  17  December  1986.  The  contami¬ 
nated  sediment  and  dredging  prograrj  of  the  plan  contains  a  sediment  program 
goal  "to  reduce  and  ultimately  eliminate  adverse  effects  on  biological 
resources  and  humans  from  sediment  contamination  ttiroughoat  the  Sound  by 
reducing  or  eliminating  discharges  of  toxic  contaminants  and  by  capping, 
treating,  or  removing  contaninated  sediments.”  The  plan  also  adopts  the 
following  policies  which  shall  be  followed  by  all  State  and  local  agencies  in 
actions  affecting  sediment  quality,  including  ruleual.inp,  setting  priorities 
for  funding  and  actions,  and  developing  permit  programs: 

"All  government  actions  will  lead  toward  eliriinat ing  the 
presence  of  sediments  in  the  Puget  Sound  basin  that  cause 
observable  adverse  eftects  to  biological  resources  or  !>ose  a 
serious  health  risk  to  humans." 

"Programs  for  management  of  dredging  and  disposal  of  sedi¬ 
ments  should  result  In  a  net  reduction  in  the  exposure  of 
organisms  to  adverse  effects.  (The  intent  of  this  policy  is 
that  dredging  and  disposal  contribute  to  the  cleanup  of  the 
Sound  by  allowing  unconfined,  open-water  sites  to  have  only 
low  levels  of  contamination  and  to  dispose  of  more  contami¬ 
nated  sediments  in  a  manner  that  prevents  continued  exposure 
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of  organisms  to  adverse  effects.  For  proposals  where  dredg¬ 
ing  will  expose  contaminated  sediments,  project-specific 
mitigation  measures  may  be  required.” 

"Remedial  programs  (which  may  include  capping  inplace)  shall 
be  undertaken  when  feasible  to  reduce,  with  the  intent  of 
eliminating,  the  exposure  of  aquatic  organisms  to  sediments 
having  adverse  effects.” 

The  No  Action  alternative  fully  complies  with  the  above  goal  and  policies. 
Dredged  material  discharged  In  the  Sound  would  not  contain  chemicals  of  con¬ 
cern  at  levels  that  would  result  in  observable  adverse  effects  to  biological 
resources. 

(8)  American  Indian  Religious  Freedom  Act.  The  American  Indian 
Religious  Freedom  Act  of  1978  (AIRFA^  requires  Federal  agencies  to  ensure  that 
none  of  their  actions  interfere  with  the  inherent  right  of  individual  Native 
Americans  (Including  American  Indians,  Eskimos,  Aleuts,  and  Native  Hawallans) 
to  believe,  express,  and  exercise  their  traditional  religions.  These  rights 
Include  access  to  religious  sites,  use  and  possession  of  sacred  objects,  and 
the  freedom  to  worship  through  traditional  ceremonials  and  rites.  The  AIRFA 
requires  consultation  between  Federal  agencies  and  Native  Americans  to  ensure 
that  federally  supported  projects  or  projects  on  Federal  land  do  not  infringe 
on  the  religious  practices  of  Native  Americans. 

Coordination  between  PSDDA  agencies  and  potentially  affected  tribes  has 
occurred  throughout  the  study,  and  is  an  ongoing  process. 
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Though  a  suggested  source  of  chemical  contribution  to  the  sea  surface  micro¬ 
layer,  dredged  material  chemical  input  to  the  micro  layer  ins  not  been  verified 
or  quantified,  but  is  not  considered  significant  relative  to  other  probable 
sources  from  permitted  discharges  (e.g.,  sewage  effluent)  (V<ocd  and 
Ebbesmeyer,  1984;  Word,  et  al.,  1986;  Hardy  and  Cowan,  1986).  Contributions 
to  the  sea  surface  microlayer  will  continue  to  occur  froi.  a  variety  of 
sources.  Including  airborne  sources  (dry  particulate  fallout,  precipitation, 
gases,  and  animal  materials,  land  sources  (including  shorelint;  erosion,  river 
runoff,  discharge  of  sewage  and  industrial  effluents,  and  spills  from  vessels 
and  land  based  facilities),  and  nearsliore  sediments  (through  upwelling,  bub¬ 
bles,  or  biochemical  transformations).  Observations  of  shoreline  contamina¬ 
tion  in  Puget  Sound  strongly  luplicete  sewage  discharges  and  street  runoff  as 
primary  causative  agents  (Word  and  Ebbesmeyer,  1984).  A  review  of  the  litera¬ 
ture  on  sea  surface  nlcrolayer  composition,  sources,  and  impacts  on  phyto¬ 
plankton  and  phytoneuston  is  presented  in  a  PSDDA  report  prepared  Word,  et 
al. ,  I98b.  To  ensure  that  dredged  material  disposal  does  not  result  in  the 
release  of  unacceptable  concentrations  of  chemicals  into  the  water  column,  the 
PSDDA  evaluation  procedures  call  for  water  column  testing  if  warranted  on  a 
case-by-base  basis. 

In  addition  to  the  above  impacts,  suspended  dredged  material  may  become  incor¬ 
porated  in  the  nepheloid  layer  that  Is  found  near  the  sediment/water  inter¬ 
face.  A  quantitative  estimate  of  tlie  amount  of  disposed  material  that  might 
become  associated  with  the  nepheloid  layer  is  not  possible,  however,  the  level 
of  contribution  is  not  expected  to  be  significant.  Indirect  evidence  of 
dredged  material  contribution  to  the  nepheloid  layer  was  suggested  in  research 
conducted  during  the  Corps  Field  Verification  Program  in  hong  Island  Sound. 
Benthic  species  near  the  experimental  disposal  site  exhibited  increased  levels 
of  certain  chemicals  during  disposal  activities.  Following  disposal,  however, 
tissue  residue  values  dropped  to  background  levels  in  organisms  collected  near 
the  site  (FVP  study,  198/).  The  PSDDA  monitoring  program  for  the  open-water 
sites  calls  for  collection  of  tissue  residue  data  for  benthic  species 
collected  off  the  disposal  site  to  further  evaluate  potential  impacts  due  to 
the  nepheloid  layer  (contributions). 

In  conclusion,  only  transient  and  temporary  changes  in  suspended  solids  levels 
and  increased  levels  of  sediment-bound  chemicals  are  expected  during  disposal 
activities.  Significant  adverse  impacts  to  water  quality  are  not  expected. 

(b)  Freshwater  and  Ground  Water.  Impacts  to  freshwater  and 
ground  water  quality  can  arise  from  two  potential  sources;  (1)  release  of 
chemicals  in  effluent  during  dewatering  or  from  uncontrolled  runoff,  and 
(2)  release  ot  chemicals  via  leachate  from  confined  sites  which  could  enter 
ground  water.  Impacts  from  effluent  or  uncontrolled  runoff  will  depend  on  the 
type  of  water  (hard  versus  soft)  and  the  existing  water  quality  of  the 
receiving  waters.  The  degree  of  chemical  release  associated  with  effluents 
can  be  controlled  through  a  variety  of  tecimoiogies  including  construction  of 
wiers  and  settling  ponds. 
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significant  adverse  Impacts  on  ground  water  may  result  from  the  production  of 
leachate  containing  chemicals  of  concern  at  the  disposal  site.  Because  of  the 
geochemical  changes  that  are  associated  with  drying  and  oxidation,  a  large 
fraction  of  sediment  chemicals  can  be  mobilized.  The  magnitude  of  the  Impact 
of  leachate  production  on  ground  water  quality  will  depend  on  the  chemical 
composition  and  physical  characteristics  of  the  dredged  material,  the  charac¬ 
teristics  of  the  interfacing  soils,  and  the  planned  use  of  the  underground 
receiving  waters.  The  relative  potential  for  freshwater  and  ground  water 
chemical  release  under  this  alternative  is  less  than  the  impacts  that  would  be 
predicted  if  Site  Condition  I  had  been  selected  for  unconflned,  open-water 
disposal  sites  and  greater  than  the  Impact  if  Site  Condition  III  had  been 
chosen. 


(2)  Marine  and  Estuarine  Sediments.  A  numerical  model  was  used  to 
predict  the  fate  of  dredged  material  disposed  in  open  water  and  to  provide  an 
estimate  of  the  area  over  which  material  might  spread.  The  model  employed 
bathymetry  and  tidal  current  conditions  representative  of  Commencement  Bay 
site  1  (Trawle  and  Johnson,  1986).  Estimates  of  disposal  patterns  of  dredged 
material  developed  by  the  numeric  models  were  used  to  define  the  disposal 
boundaries.  The  long-term  disposal  pattern  for  Commencement  Bay  site  1  is 
expected  to  be  a  circle,  concentric  with  the  1,800-foot  diameter  disposal  zone 
boundary  (DSS  TA,  1987).  The  disposed  material  would  have  a  diameter  of 
approximately  4,000  feet;  however,  the  disposal  model  data  indicate  that  the 
vast  majority  of  material  from  each  disposal  will  be  deposited  In  an  area 
measuring  approximately  1,000  feet  in  diameter,  covering  approximately 
20  acres.  The  overall  size  of  the  disposal  site  will  be  governed,  however,  by 
the  amount  of  material  being  deposited,  sediment  bulking  factors,  material 
characteristics  that  govern  stable  side  slopes  of  the  disposal  mound,  effects 
of  bottom  slopes,  and  settlement  characteristics. 

Site  capacity  is  not  expected  to  be  exceeded  in  the  foreseeable  future.  An 
estimate  of  site  capacity,  based  on  flat  bathymetry,  can  be  made  assuming  that 
the  shape  ot  the  disposal  mound  at  capacity  can  be  approximated  by  a  truncated 
cone  with  a  base  diameter  of  4,000  feet  (disposal  site  boundary),  a  height  of 
34  feet  (3.4  percent  angle  of  repose),  and  a  diameter  at  the  top  of  the  cone 
equal  to  2,000  feet  (DSS  TA,  1987).  A  truncated  cone  with  this  geometry  has  a 
volume  equal  to  approximately  9  million  c.y.  It  was  assumed  that  bulking 
effects  which  take  place  during  dredging  and  disposal  operations  will  be  off¬ 
set  by  the  long-term  consolidation  of  the  disposal  mound.  This  assumption 
equates  to  a  one-to-one  ratio  of  dredged  volume  to  site  capacity  volume. 

Since  all  three  Phase  1  sites  liave  areas  at  least  equal  to  a  circle  having  a 
diameter  of  approximately  4,000  feet,  each  has  capacity  in  excess  of  9  million 
c.y.  Assuming  that  an  annual  average  of  the  volume  that  could  be  discharged 
at  the  selected  Commencement  bay  site  over  the  period  1905-20001/  is 
experienced  beyond  the  year  2000,  the  9  million  c.y.  capacity  would  be  reached 
in  the  year  2028. 


l/See  table  4  ?.a. 
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Surface  sedloents  at  Comoiencement  Bay  site  1  are  primarily  fine  mud  and  clays 
(Hlleman  and  Mattai  1983;  DSS  TA,  1987)  and  the  site  appears  to  be  one  of  net 
deposition.  Material  expected  to  be  disposed  at  the  open-water  site  will 
range  in  grain  size  from  primarily  silt  and  clays  (romniencement  Bay  waterways) 
to  material  that  is  primarily  sand  (Carr  Inlet,  Ruston- Point  Defiance  Shore¬ 
line)  (Tetra  Tech,  1986).  Forecasts  of  dredging  activity  for  the  Commencement 
Bay  area,  however.  Indicate  that  most  of  the  material  dredged  will  be  from  the 
waterways  that  are  predominantly  composed  of  silt  and  clays.  Although  some 
changes  in  grain  size  distribution  at  the  disposal  site  can  be  expected  due  to 
disposal  of  Commencement  Bay  area  dredged  material;  however,  these  Impacts  arc 
not  expected  to  have  a  significant  adverse  Impact  on  the  sediments  of  the  area. 

Sediment  chemistry  analyses  of  samples  from  the  area  of  site  1  outside  the 
probable  impact  area  of  the  existing  disposal  site  did  not  reveal  elevated 
levels  of  chemicals  of  concern.  The  chemical  levels  were  found  to  be  gen¬ 
erally  similar  to  other  areas  In  outer  Commencement  Bay  (Hlleman  and  Matta, 
1983).  Chemical  levels  at  site  1  are  generally  lower  than  levels  that  could 
be  discharged  at  the  unconflned,  open-water  disposal  sites  under  Site  Condi¬ 
tion  II.  See  section  b.,  "Impacts  and  Their  Significance  to  Biological 
Davironment”  for  a  discussion  of  the  possible  Impacts  to  biological  resources 
due  to  potential  Increases  In  sediment  chemicals. 

(3)  Air  Quality.  No  significant  loading  of  concern  chemicals  to  the 
existing  air  environment  is  anticipated  as  a  result  of  forecasted  disposal 
activities  at  the  preferred  site  In  Coranencement  Bay.  lligboat  towing  of  barges 
to  the  disposal  site  Is  expected  during  the  normal  20-25  days  of  average  annual 
usage.  During  this  usage,  about  one  to  two  barges/day  would  be  discharging  at 
the  site,  with  peak  activity  of  five  barges/day  (table  4.9). 

Some  hydrocarbon  releases,  including  hydrocarbon  byproducts  and  particulates 
from  diesel  fumes  would  be  released  during  disposal  activities  at  both  the 
open-water  disposal  site  and  at  upland/ nearshore  sites.  Negligible  concentra¬ 
tions  of  hydrogen  sulfide  gas  may  also  be  released  from  the  dredged  material 
during  open-water  disposal  activities.  In  summary,  no  significant  impacts  are 
anticipated  to  the  air  quality  environment  In  Commencement  Bay  as  a  result  of 
disposal  activities  due  to  the  selected  alternative. 

(4)  Land.  Habitat  losses  associated  with  dredged  material  that  must 
be  placed  in  all  disposal  sites  (benthic/land/shore/confined)  could  Include 
loss  of  benthic  habitat,  wetlands,  loss  of  fish  feeding  and  rearing  habitat, 
loss  of  land  vegetation,  and  loss  of  natural  shoreline  areas  (see  sections 
2.04  and  4.02  above).  An  estimate  of  habitat  losses  was  developed  for  the 
Commencement  Bay  selected  alternative  (table  4.3),  and  indicating  that 
approximately  310  acres  of  benthic  habitat  would  be  covered  by  the  selected 
disposal  site,  while  land  and  shore  losses  would  approximate  29  acres.  It  is 
not  possible  to  further  distinguish  between  upland  and  nearshore  losses  since 
development  of  either  would  depend  on  relative  site  availability.  The 
Commencement  Bay  area  has  several  previously  Identified  areas  with  capacity 
for  disposal  (Phillips  et  al.,  1985).  Additionally,  with  existing  navigation 
proposals  for  filling  of  outmoded  slips  and  waterways,  potential  nearshore 
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TABLE  4.9 


ESTIMATED  USE  AT  UNCONFINED,  OPEN-WATER 
DISPOSAL  SITES 


Site 

Commencenient  Bay 
Elliott  Bay 
Port  Gardner 


Averafie 

Annual  Disposal 
Site  Use!/ 
(days/year) 

2U  -  2o 

43  -  3U 

30  -  35 


Maxlraun  Average 
Rate  of  Use2/ 
(barges/day)” 

i  -  2 

2-4 

2-3 


Peak 

Rate  of  Use^/ 
(barges/day) 

5 

10 

5 


l/Estlmated  site  use  Is  for  normal  dredging  activity  and  Is  based  on  the 
mid-range  of  disposal  volumes  used  In  the  environmental  monitoring  fee 
analysis  (see  MPTA,  exhibit  1).  Proposed  large  navigation  Improvement 
projects,  e.g.,  Duwamish  and  Blair-Sitcum,  which  might  require  substantial 
dredging,  are  not  Included  here.  Impacts  of  these  projects  would  be  evaluated 
separately  In  project  environmental  documents.  The  estimates  take  into 
consideration  that  not  all  dredged  material  that  is  acceptable  for  unconfined, 
open-water  disposal  will  be  discharged  at  the  designated  public  disposal  sites. 
2/Average  level  of  activity  during  those  days  of  actual  site  use. 

3/Peak  level  of  activity  during  those  days  of  actual  site  use. 


sites  are  also  relatively  available  providing  that  site  development  meets 
environmental  requirements  for  disposal  of  dredged  material. 

The  significance  of  these  losses  will  depend  on  the  ecological  value  and  pre¬ 
vious  uses  of  the  land  prior  to  its  use  as  a  dredged  material  disposal  site. 
The  open-water  site  used  for  unconfined  disposal  is  expected  to  be  recolonized 
following  cessation  of  disposal  activity  (see  Section  4.03.b.(3)(a),  Benthic 
Infaunal  Resources).  Land  sites  that  are  developed  for  ouman  use  (e.g.  dis¬ 
posal  sites),  however,  are  usually  permanently  lost  from  ecological  production 
unless  extensive  effort  is  put  into  tlie  reclamation.  Development  of  nearshore 
areas  could  result  in  significant  adverse  losses  of  salmonid  feeding  habitat. 

b.  Impacts  and  Their  Significance  to  Biological  Environment. 

(1)  Flora. 

(a)  Marine  and  Intertidal.  Little  impact  to  marine  and  inter¬ 
tidal  species  is  expected  under  this  alternative.  Impacts  that  would  occur  to 
intertidal  and  subtidal  macroalgae  and  eelgrass  would  primarily  be  due  to  the 
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Introduction  of  short-term  pulses  of  suspended  materials  from  effluent  out¬ 
falls  that  could  interfere  with  photosynthesis  by  reducing  light  availabil¬ 
ity.  This  impact  would  be  expected  to  be  minor  and  confined  to  the  area 
around  the  outfall  and  can  be  reduced  through  proper  control  of  effluent  dis¬ 
charge.  Relative  impacts  under  this  alternative  would  be  less  than  those  pre¬ 
dicted  if  Site  Condition  I  had  been  chosen  for  the  unconfined,  open-water 
disposal  sites  and  greater  than  Impacts  if  Condition  III  had  been  chosen. 

(b)  Terrestrial.  Significant  adverse  impacts  to  terrestrial 
plants  can  result  with  disposal  of  dredged  material  at  confined  upland  sites. 
Site  preparation  requires  complete  destruction  of  the  existing  habitat  includ¬ 
ing  removal  of  vegetation  and  possibly  excavation  of  top  soil  (which  can  be 
used  to  construct  dikes,  berms  or  stored  for  later  use  as  a  soil  cap)  (Canter 
et  al.,  1977).  Under  this  alternative,  approximately  29  acres  of  upland  and 
nearshore  area  would  be  used  to  develop  confined  disposal  sites.  The  impacts 
to  plant  communities  under  this  alternative  are  greater  than  those  associated 
with  Condition  111  and  less  than  the  Impacts  associated  with  Condition  I. 

Following  disposal,  land  sites  may  still  present  significant  adverse  Impacts 
to  plants  recoionizing  the  area.  High  salt  content  and  the  presence  of  chemi¬ 
cals  may  hinder  successful  germination  and  growth  of  many  plant  species.  In 
addition  to  slowing  or  preventing  reestablishment  of  plant  communities  on 
site,  vegetation  around  the  perimeter  of  the  disposal  area  may  also  te  acutely 
impacted  as  a  result  of  salt  seepage  (Harrison  and  Chisholm,  1974). 

Once  a  disposal  site  is  no  longer  in  use,  remedial  action  can  be  undertaken  to 
rehabilitate  the  laud,  although  this  Is  often  difficult  to  accomplish 
(Orossellnk,  1973).  Sites  can  be  seeded  with  saline  resistant  plants  or 
covered  with  enough  top  soil  to  act  as  an  effective  barrier  between 
establishing  plants  and  the  dredged  material.  Additionally,  dredged  material 
can  be  deep  plowed  and  limed  to  enhance  soil  conditioning  prior  to 
establishment  of  vegetation  (CZRD,  1978). 

(2)  Plankton. 

(a)  Marine  Phytoplankton.  Imparts  to  phytoplankton  would  rosult 
during  disposal  operations  from  intermittent  pulses  of  suspended  material  that 
could  either  promote  and  inliibit  primary  production.  Turbid  mixtures  of 
organic  and  inorganic  material  both  interfere  with  photosynthesis  by  shielding 
light  and  stimulate  growth  by  raising  inorganic  nutrient  levels  above  back¬ 
ground  levels.  Impacts  can  also  occur  from  suspended  materials  adhering  to 
t'ne  surfaces  of  ceils,  interfering  with  gaseous/ nutrient  transport  across  the 
cell  wall,  possibly  leading  to  mortalities.  Also,  phytoplankton  in  the  path 
ot  the  descending  dredged  material  mass  would  be  removed  froci  the  eupiiotic 
zone  and  lost  (flocculated).  The  release  of  growth  Inhibitory  substances  from 
the  dredged  material  may  also  occur.  Concern  chemicals  released  during  dis¬ 
posal  could  result  in  inhibition  of  photosynthesis  by  interfering  with 
metabolic  pathways. 
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As  disposal  operations  would  not  occur  during  the  major  portion  of  the  spring 
bloom  period  due  to  closing  for  fishery  protection,  the  high  phytoplankton 
productivity  at  that  time  of  the  year  would  not  be  significantly  Impacted. 
Disposal  would  occur,  however,  during  the  fall  bloom  period,  so  that  impacts 
to  the  phytoplankton  community  may  be  somewhat  more  pronounced  then  during 
other  times  of  the  year.  The  overall  impacts  on  primary  production  would  be 
localized,  are  likely  not  measurable,  and  are  not  expected  to  be  significant. 

(b)  Zooplankton.  Impacts  to  zooplankton  could  result  from  sus¬ 
pended  particles  interfering  physically  with  active  feeding.  In  addition, 
suspended  particle  loads  would  dilute  the  concentration  of  food  particles  in 
the  water  for  filter  feeders  and,  in  some  instances,  reduce  the  amount  of 
available  food  (due  to  flocculation  of  pliytopiankton) . 

Zooplankton  in  the  immediate  disposal  area  could  become  entrained  by  the  dis¬ 
posal  material  with  resultant  mortalities.  However,  most  zooplankton  are 
spatially  distributed  in  the  water  column  over  wide  area  and  any  impacts  at 
the  disposal  site  would  not  be  expect  to  significantly  affect  Commencement  bay 
zooplankton  community  structure. 

Any  Impacts  to  the  Commencement  Hay  zooplankton  community  would  be  localized 
and  short  term.  Chemicals  released  from  the  disposal  operation  may  have  meas¬ 
urable,  although  short  term  and  localized  Impacts.  Localized  Impacts  could 
Include  mortality,  inhibition  of  growth  and  reproduction.  However,  the  tempo¬ 
ral  nature  of  the  disposal  and  the  small  percentage  of  zooplankton  impacted 
relative  to  the  existing  bay-wide  community,  would  render  this  Impact 
insignificant. 

(3)  invertebrates. 


(a)  Benthic  Infaunal  Resources.  Two  types  of  impacts  would 
occur  as  a  result  of  dredged  material  disposal  at  the  selected  PSDDA  open- 
water  site:  (1)  physical  impacts,  and  (Z)  chemical  impacts.  Each  is  dis¬ 
cussed  in  turn  with  respect  to  probable  Impacts  to  the  sedentary  benthic 
Infaunal  resources  existing  within  the  disposal  site  and  immediately  adjacent 
to  it. 

Anticipated  physical  impacts  to  sedentary  benthic  infaunal  resources  resulting 
from  dredged  material  disposal  in  the  selected  site  would  include  the  imme¬ 
diate,  but  temporary,  loss  o±  benthos  due  to  burial  and  ui.iotherlng  by  clumps 
of  cohesive  material  within  the  relatively  small  single  dump  bottom  impact 
area  ("250-foot  diameter,"  see  section  2)  of  the  overall  disposal  site.  Direct 
physical  Impacts  from  dredged  material  hitting  the  bottom  will  be  greatest  in 
the  center  of  the  impact  zone  and  diminishing  to  uegllgible  impacts  toward  the 
edges  of  this  zone.  It  is  likely  that  some  of  the  burled  Infauna  will  be  able 
to  survive  initial  burial  by  vertically  migrating  out  of  deposited  material, 
particularly  if  they  are  covered  by  less  than  20  centimeters  (cm)  of 
material.  Several  benthic  infaunal  species  have  demonstrated  the  ability  to 
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migrate  vertically  and  survive  burial  induced  by  relatively  chick  covers 
(i.e. ,  up  to  50  cm)  of  sediments  witti  particle  size  distributions  both  similar 
to,  and  different  from,  their  preferred  sediment  habitat  (Maurer  et  al.,  1978). 

During  periods  of  dredging  inactivity,  partial  recovery  of  benthos  due  to 
recruitment  and  migration  from  surrounding  unimpacted  areas  can  be  expected. 
Likely  recruits  to  the  disposal  site  may  consist  of  polychaete  opportunists 
such  as  Capitella  capitata,  Spiophanes  f imbriata,  and  Boccardia  polybranchia 
(Battelle  Draft  Report  to  EPA;  Detailed  Chemical  and  Biological  Analysis  of 
Selected  Sediments  From  Puget  Sound,  1985)  as  well  as  from  resident  bivalve 
species,  such  as  Axlnopsida  sericata,  and  Macoma  carlotteu.sis.  Recolonization 
may  result  in  the  partial  restoration  and/or  possible  enhancement  of  benthic 
habitat  values  to  foraging  bottom  fishes  (Rhoads  et  al. ,  1978;  Becker  1984). 
Tatum  (1984)  reported  an  Increase  in  benthic  species  abundance  at  an  experi¬ 
mental  disposal  site  in  Elliott  Bay  following  disposal  operations.  Addition¬ 
ally,  a  recent  BRAT  survey  of  the  Foul  Area  disposal  site  off  the  coast  of  New 
England  showed  that  benthic  resource  food  values  on  site  were  Increased  as  n 
result  of  disposal  activities  relative  to  offsite  conditions  for  many  of  the 
target  flatfish  foraging  strategies  examined,  particularly  fish  foraging  for 
smaller  prey  living  near  the  sediment-water  Interface  (Lunz,  1986). 

Existing  benthic  communities  found  on  site  are  adapted  to  fine-textured, 
medium  silt/coarse  silt  bottoms.  Potential  changes  in  bottom  sediment  grain 
size  distribution  resulting  from  dredged  material  disposal  would  likely  have  a 
detrimental  Impact  on  many  of  the  resident  infaunal  species  (i.e.,  due  to 
lower  reproductive  potential,  impaired  recruitment  success,  and  survival  of 
young)  as  well  as  negatively  Influence  the  ability  of  buried  adults  to 
vertically  migrate  and  survive  burial  (Maurer,  et  il.,  197L). 

Under  the  effects  definition  for  Site  Condition  11  (see  section  2),  some  sub- 
lethal  impacts  to  onsite  benthos  are  possible  from  chronic  exposure  to  dredged 
material.  These  Impacts  are  not  expected  to  extend  beyond  the  disposal  site. 
Ttie  PSDDA  monitoring  program  includes  an  analysis  of  benthic  community  health 
around  the  disposal  site  to  ensure  that  biological  impacts  are  not  occurring 
off  the  disposal  site.  The  severity  and  extent  of  biological  effects  from  the 
Site  Condition  II  are  not  expected  to  be  significant,  since  the  majority  of 
the  tdxa  found  at  the  selected  site  (polychaetes,  bivalves;  Clarke,  1986)  are 
not  known  to  be  acutely  sensitive  to  chemicals  of  concern.  Effects  associated 
with  Site  Condition  II  may  Include  sublethal  Impacts  within  the  disposal  site. 
Potential  Increases  in  the  mortalities  of  the  more  sensitive,  but  less  abun¬ 
dant,  crustacean  species  may  also  occur  (see  section  3.02(b)(1)(b)).  However, 
these  are  not  considered  to  be  unacceptable  adverse  effects. 

Cumulative  effects  of  exposure  to  the  dredged  material  could  result  in  a 
reduction  in  population  and  community  biomass  of  equilibrium  (Stage  III) 
species,  with  a  corresponding  increase  in  abundances  and  biomass  of  more 
pollution  and  physical  disturbance  tolerant  pioneering  (Stage  I)  species. 

This  pattern  will  also  be  maintained  by  the  periodic  physical  disturbance  of 
the  site  during  disposal  operations.  Tissue  concentrations  of  contaminants 
may  also  increase  in  onsite  benthos  exposed  to  the  dredged  inaterial. 
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Impacts  that  occur  off  of  the  site  would  not  be  significant,  consisting  of 
food  web  Impacts,  and  possibly  sea  surface  microlayer  Impacts.  The  former 
involves  mobile  benthos  (crab,  shrimp,  etc.)  feeding  on  disposal  site  benthos 
and  migrating  off  of  the  disposal  site  with  a  chemical  body  burden  and ,  per¬ 
haps,  chronic  effects,  and  contributing  chemicals  via  predation  or  decomposi¬ 
tion  to  the  bay  food  web.  The  degree  of  food  web  transfer  is  unknown,  but 
should  not  be  significant,  due  to  the  nature  of  the  site  management  condi¬ 
tion  and  because  few  mobile  species  are  present  in  this  area.  Nearshore, 
intertidal  and  subtldal  Invertebrate  fauna  would  not  be  significantly  Impacted 
from  the  disposal  operations  due  primarily  to  their  distance  from  the  disposal 
site.  Existing  sea  surface  microlayer  chemicals  may  occasionally  contact  the 
nearshore  benthos  as  a  result  of  currents,  tidal  actions,  and  wind  moving 
chemicals  onshore.  In  the  case  of  Coianencement  Bay  site  1,  the  probability 
that  contaminants  from  the  disposal  material  would  significantly  contribute  to 
the  existing  sea  surface  chemical  load,  with  slg-  nlflcantly  increased 
Impacts,  is  considered  low  (Word  and  Ebbesmeyer  1985;  Word  et  al.,  1986;  Hardy 
1986). 


(b)  Intertidal.  Intertidal  Invertebrates  would  be  Impacted  by 
any  development  of  the  nearshore  environment  for  use  as  confined  disposal 
sites.  Physical  Impacts  to  sedentary  species  from  dredged  material  disposal 
would  be  the  immediate  loss  of  intertidal  communities  due  to  burial  during 
dlspos2d  activity.  Effects  observed  at  the  nearshore  site  are  expected  to  be 
sublethal  in  nature  if  material  disposed  in  the  nearshore  environment  contains 
chemicals  in  concentrations  characterized  as  Site  Condi ton  II.  Some  acute 
Impacts  could  be  expected  if  dredged  material  exceeds  Site  Condition  II. 
Species  impacted  would  Include  copepods  and  gammarld  amphlpods ,  which  can 
comprise  30  to  40  percent  (by  abundance)  of  the  species  present  in  Intertidal 
communities.  Chemical  Impacts  are  expected  to  be  localized  to  the  area 
immediate  to  the  effluent  outfall.  Overall  Impact  to  Intertidal  communities 
would  be  dependent  on  both  the  amount  of  nearshore  area  taken  for  disposal 
site  use  and  the  level  of  chemicals  in  the  material  disposed. 

(c)  Mobile  Crab  and  Shrimp  Resources.  As  no  Dungeness  crab 
(Cancer  magister)  were  caught  in  the  selected  disposal  site,  it  is  assumed 
that  they  are  not  present  there  (or,  if  present,  are  present  in  very  low  num¬ 
bers).  Disposal  operations  at  the  site  would  not  Impact  Dungeness  crab  at  any 
time  of  year.  Impacts  on  shrimp  would  be  primarily  burial  in  the  immediate 
disposal  site.  This  impact  would  be  minor  as  only  low  densities  of  shrimp 
occur  at  the  site  regardless  of  season,  and  Commencement  Bay  shrimp  popula¬ 
tions  would  likely  not  be  significantly  Impacted.  Repeated  disposal  events 
could  eventually  lead  to  mortalities  of  the  migrant  survivors  due  to  physical 
Impacts . 

Possible  onsite  impacts  could  be  due  to  exposure  of  shrimp  immigrating  to  the 
site  with  subsequent  chronic,  sublethal  effects.  Including  bloaccumulatlon, 
and  possibly  reproductive,  and  other  physiological  Impacts.  Again,  because  of 
the  low  numbers  of  shrimp  that  utilize  the  site,  overall  potential  impact  to 
bay  shrimp  resources  is  considered  Insignificant. 
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(4)  Fish. 


(a)  Aaadroaous  Fish.  Impacts  of  disposal  operations  on  important 
juvenile  salmon  populations  will  be  negligible,  primarily  because  no  disposal 
operations  will  occur  between  March  15  and  June  15,  the  "window"  designated  by 
the  Washington  State  Department  of  Fisheries  to  protect  juvenile  salmon  during 
downstream  migration.  Ihe  majority  of  the  juvenile  salmon  populations  will 
have  migrated  out  of  Commencement  Bay  by  June  15. 

Disposal  would  occasionally  be  coincidental  with  the  presence  of  early  or  Late 
migrants  (especially  chlnook  salmon)  or  with  those  species  that  may  tend  to 
remain  in  the  bay  for  extended  periods  of  time  (e.g.,  searun  cutthroat 
trout).  These  juveniles  would  not  be  impacted  by  the  disposal  operations 
unless  they  frequented  the  disposal  area  where  tliey  could  pass  through  the 
turbidity  plume  and  be  subject  to  turbidity  Impacts.  Impacts  could  include 
interference  with  oxygen  exchange  due  to  suspended  solids  clogging  gill  sur¬ 
faces,  and  slightly  lowered  oxygen  availability  due  to  biological  oxygen 
demand  of  the  suspended  dredged  material  that  forms  the  disposal  plume. 

Impacts  to  juveniles  due  to  exposure  to  chemicals  in  the  plume  would  probably 
be  negligible  as  most  chemicals  would  be  unavailable,  bound  to  the  sediment 
particles,  rather  than  dissolved  In  the  water  column  where  they  could  be 
absorbed  across  gill  surfaces.  These  impacts,  if  they  occurred  at  all,  would 
be  minor  since  juveniles  typically  avoid  disposal  plumes,  and  the  site  is  not 
located  in  primary  juvenile  migratory  pathways. 

Adult  salmon  and  trout  migrating  through  the  bay  would  also  not  be  signifi¬ 
cantly  impacted  by  disposal  operations  as  the  majority  of  the  fish  would  avoid 
disposal-associated  turbidity  plumes.  Those  fish  that  contact  the  plume, 
however,  would  be  temporarily  Impacted  from  short-term  clogging  of  their  gills 
by  suspended  material,  and  from  slight  depressions  in  dissolved  oxygen  due  to 
the  biological  oxygen  demand  of  the  dredged  material.  However,  these  condi¬ 
tions  are  far  less  severe  than  the  fish  encounter  when  they  migrate  up  the 
Puyallup  River  wliich  has  a  high  content  of  silt  due  to  glacial  runoff  in  the 
summer  and  fall  and  hlghwater  and  floods  in  the  winter. 

Contribution  of  chemicals  to  the  sea  surface  microlayer  from  the  dredged  mate¬ 
rials  may  occur,  but  is  expected  to  be  minor  relative  to  existing  levels  of 
chemicals  from  other  sources  (Word  et  al.,  1986;  Hardy,  1980).  Actual  chemi¬ 
cals  and  their  concentrations  would  be  difficult  to  identify/measure  in  view 
of  many  source  contributions  in  Commenceuent  Bay.  Adult  salmon  way  occasion¬ 
ally  swim  at  the  surface  for  short  periods  and  therefore  contact  the  micro- 
layer  during  their  milling  behavior,  however,  physiological  effects  due  to 
dredged  material  chemicals  would  not  be  expected  to  occur.  For  there  to  be  a 
noticeable  impact  on  adult  salmon  fished  in  the  bay,  the  salmon  would  have  to 
swim  for  extended  periods  of  time  at  the  surface  and  near  to  the  disposal  area 
or  microlayer  "plume"  to  absorb  chemicals  via  the  gills,  possibly  resulting  in 
minor  physiological  Impairments.  Swimming  at  the  surface  for  extended  periods 
is  not  typical  of  migrating  adult  salmonlds.  In  general,  disposal  operations 
Involving  material  suitable  for  Site  Condition  II  should  not  significantly 
impact  physiological  mechanisns/behavlor  patterns  of  adult  salmon  in 
Commencement  Bay. 
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(b)  Bottom  Fish  Resources.  Negligible  bottom  fish  resources 
were  found  on  or  near  the  selected  site  during  site  specific  studies  in 
September,  June,  and  September  1986  (section  3.02(b)(3)(d)).  It  is  therefore 
probable  that  the  area  in  Commencement  Bay  occupied  by  the  selected  site  does 
not  represent  prime  bottomflsh  habitat.  Nevertheless,  some  direct  and  second¬ 
ary  Impacts  to  bottom  fishes  are  expected  to  occur  as  a  result  of  disposal  of 
dredged  material  at  this  site.  Clumps  of  cohesive  material  impacting  the  bot¬ 
tom  may  bury  flatfish  such  as  Dover  sole  within  the  "250-foot"  diameter  bottom 
Impact  zone  (see  section  2.03(h(l)).  Any  fish  found  outside  the  bottom  Impact 
zone  will  likely  escape  direct  Impacts,  but  may  suffer  some  respiratory  dis¬ 
tress  due  to  gill  clogging  and/or  low  dissolved  oxygen  levels  (i.e.,  due  to 
high  cod/bod  levels) ,  Induced  by  elevated  levels  of  suspended  solids  within 
the  dredged  material  plume.  It  is  highly  likely  that  fish  will  avoid  stress¬ 
ful  levels  of  suspended  dredged  material  by  temporarily  moving  out  of  the 
area.  In  conclusion,  because  only  low  numbers  of  bottom  fish  resources  were 
found  on  site,  direct  physical  impacts  from  disposal  on  these  resources  are 
not  expected  to  be  significant. 

Bottom  fish  resources  may  also  be  affected  through  secondary  impacts  resulting 
from  disposal  of  dredged  material  in  the  preferred  disposal  site.  Benthic 
communities  wltliln  the  Impact  zone  are  expected  to  be  temporarily  lost  as  a 
result  of  burial  and  smothering,  further  lowering  the  value  of  the  area  as 
food  habitat  for  bottom  fish.  As  this  area  does  not  appear  to  be  a  prime 
feeding  habitat  area  for  bottomflsh  in  general  (Clarke,  1986),  the  Impact  of 
this  habitat  loss  to  fish  resources  is  not  expected  to  be  significant. 

Benthic  resources,  however,  are  expected  to  recover  during  periods  of  disposal 
inactivity.  Fish  food  habitat  values  might  even  increase  as  a  result  of 
increased  production  of  pioneering  (stage  I)  opportunistic  species  on  the  dis¬ 
posal  mound  (Rhoads  et  al. *  1978;  Becker  1984;  Lunz,  1906).  Bottom  fish 
foraging  on  these  opportunistic  species  may  bioaccumulate  chemicals  through 
dietary  Intake  of  prey.  Direct  accumulation  of  chemicals  might  also  occur 
through  skin  and  gill  membranes  as  a  result  of  their  intimate  association  with 
the  bottom  sediments,  particularly  when  buried  in  the  sediments.  Because  the 
area  of  the  disposal  site  only  represents  a  relatively  small  portion  of  the 
foraging  habitat  for  demersal  bottom  feeding  fish  in  Commencement  Day,  and 
documented  fish  food  habitat  resources  on  site  are  uniformly  low,  only  very 
low  levels  of  chemical  bioaccumulation  in  fish  predators  are  possible. 

(c)  Freshwater  Fishes.  For  disposal  of  material  unacceptable 
for  unconflned,  open-water  disposal.  Impacts  to  freshwater  fish  could  result 
from  the  introduction  of  effluent  discharge  from  upland  confined  disposal 
sites  into  freshwater  habitats.  Two  sources  of  Impacts  are  associated  with 
effluent  discharge:  (1)  Impacts  due  to  increases  in  turbidity  and  slltation, 
and  (2)  impacts  due  to  Increases  in  chemicals. 
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Fish  species  in  general,  and  freshwater  game  fish  In  particular,  have  a  low 
tolerance  for  increases  in  turbidity  (Canter  et  al.,  1977).  Fish  mortality 
due  to  asphyxiation  is  often  the  result  of  the  coating  effect  of  fine  parti¬ 
cles  settling  on  the  gill  filaments  (Sherk  and  O'Connor,  1975).  Eventual 
reduction  in  fish  population  size  and  even  local  species  elimination  have  been 
found  as  a  result  of  increasing  turbidity  levels  in  streams  that  typically  had 
low  background  levels  of  suspended  solids  (Hollis  et  al.,  1964). 

Another  possible  Impact  due  to  turbidity  and  siltatlon  on  fish  populations  is 
through  the  reduction  in  spawning  ground  habitat  (Hollis  et  al.,  1964).  Ripe 
running  fish  will  abandon  previously  used  spawning  grounds  if  siltatlon  is  too 
great.  Siltatlon  will  result  in  suffocation  of  fertilized  eggs  by  reducing 
oxygen  exchange  across  the  egg  surface. 

Freshwater  fish  are  generally  more  sensitive  to  chemicals  of  concern  than  are 
marine  species  and  are  therfore  more  susceptible  to  chemicals  associated  with 
effluent  runoff  from  confined  disposal  sites.  In  addition,  toxic  metals  are 
more  readily  available  to  organisms  in  freshwater  than  in  saline  waters,  in 
effect  increasing  the  exposure  environment.  The  relative  potential  for 
Impacts  to  freshwater  fish  under  this  alternative  is  less  than  the  Impacts 
that  would  be  predicted  If  Site  Condition  I  had  been  chosen  for  the  uncon- 
flned,  open-water  disposal  site  and  greater  than  the  Impact  if  Condition  III 
liad  been  chosen. 

(5)  Terrestrial  Wildlife.  Developnent  of  upland  and  nearshore  con¬ 
fined  disposal  sites  would  require  the  destruction  of  wildlife  habitat  and 
cause  significant  adverse  Impacts  to  terrestrial  wildlife.  The  types  of  wild¬ 
life  and  number  of  species  Impacted  by  site  construction  would  depend  on  the 
specific  type  of  habitat  being  destroyed.  Disposal  site  construction  on  a 
field  would  Impact  generally  smaller-sized  animals  and  relatively  less  diverse 
communities  than  would  be  expected  if  forested  land  were  utilized  as  sites  for 
confined  disposal.  The  significance  of  the  impact  to  terrestrial  species  will 
depend  upon  the  availability  of  nearby  habitat  (and  its  carrying  capacity)  to 
assimilate  displaced  wildlife.  Relative  Impacts  under  this  alternative  will 
be  less  tiian  those  predicted  if  Site  Condition  I  had  been  chosen  for  the 
unconflned,  open-water  disposal  site  and  greater  than  Impacts  If  Condition  III 
had  been  chosen. 

(C)  Birds. 

(a)  Water  Birds.  The  only  direct  Impacts  of  open-water  disposal 
on  waterblrds  would  appear  to  be  the  result  of  temporary  turbidity,  temporary 
loss  of  prey  source,  and  potential  impacts  to  intertidal  organisms  from  drift 
of  suspended  dredged  material.  Turbidity  limits  visibility  and  makes  feeding 
difficult,  if  not  impossible.  Turbidity  from  disposal  activity,  however,  is 
localized  and  temporary.  Furthermore,  waterblrds  will  avoid  the  turbidity 
plume  and  feed  elsewhere,  benthic  resources  at  the  disposal  site  are  gener¬ 
ally  not  utilized  as  food  by  waterblrds.  Few  birds  dive  greater  than  120  feet 
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(coraoraats  and  loons  may),  which  limits  the  Impacts  to  a  few  species.  Fur¬ 
thermore,  stomach  samples  of  deep-dlvlng  birds  Indicate  that  bottomflsh  com¬ 
prise  only  a  small  proportion  of  the  total  diet.  Thus,  these  birds  do  not 
depend  on  bottom-living  organisms,  and,  in  fact,  primarily  utilize  free  j 

swimming  fish  such  as  herring  and  smelt.  ' 

Even  if  the  disposal  areas  were  utilized  by  waterbirds  and  the  sites  did  not 

fully  recolonlze,  the  total  area  of  Impact  is  small  relative  to  the  potential 

feeding  area  in  Puget  Sound.  Waterbirds  are  mobile;  also,  the  preferred  site 

has  relatively  low  biological  productivity  to  begin  with,  such  that  the  loss  ■ 

would  be  minimal.  The  potential  loss  of  intertidal  organisms  from  drift  of  I 

suspended  material  is  considered  to  be  minimal  and  will  not  affect  waterbirds. 

The  selected  site  Is  not  presently  nor  historically  an  area  of  concentration 
of  waterbirds.  Commencement  Bay's  primary  value  to  waterbirds  Is  In  the  pro¬ 
tected  intertidal  areas,  where  most  of  the  waterbird  species  can  find  refuge 
and  a  food  resource.  Significant  impacts  could  be  expected  to  shorebirds  if  I 

nearshore  areas  were  developed  as  confined  disposal  sites. 

(b)  Terrestrial  Birds.  Terrestrial  birds  could  be  significantly 
impacted  under  the  preferred  alternative  depending  on  the  types  of  upland 
habitat  used  for  construction  of  confined  disposal  sites.  Impacts  would  be 
greater  if  forested  land  were  used  relative  to  cleared  land  oecause  of  the  I 

greater  diversity  of  birds  associated  with  the  former.  Following  reclamation 
of  the  area  after  the  life  of  the  disposal  site,  sublethal  chronic  impacts  to 
terrestrial  birds  could  occur  due  to  ingestion  of  plants  and  animals  that  have 
accumulated  contaminants  arising  from  the  dredged  material. 

(7)  Marine  Mammals.  No  significant  long-term  impacts  to  marine  ! 

mammals  indlgeneous  to  or  migrating  through  Commencement  Bay  are  expected  from 
disposal  of  dredged  material  at  the  selected  site.  No  marine  mammals  dis¬ 
cussed  in  section  3.02(b)(4)  are  abundant  In  Commencement  Bay,  and  their 

presence  In  the  selected  disposal  site  would  only  be  a  rare  occurence.  It  is 

therefore  probable  that  no  significant  physical  or  chemical  impacts  to  marine 

mammals  are  expected.  Those  mammals  in  the  vicinity  of  the  disposal  site  dur-  ’ 

Ing  a  disposal  operation,  would  likely  avoid  the  area  during  the  dumping 

activity.  Marine  mammals  feeding  on  bottomfishes  and  macroinvertebrates  in 

the  vicinity  of  the  disposal  site  may  accumulate  small  levels  of  chemicals 

concentrated  in  their  prey,  although  the  amount  attributable  to  the  disposal 

site  itself  would  probably  not  be  significant  due  to  their  wide  ranging 

foraging  habits  and  the  small  percentage  of  site  use  (Wright,  1978). 

(8)  Endangered  and  Threatened  Species.  Biological  assessments  have 
been  prepared  that  evaluate  potential  Impacts  to  bald  eagles,  gray  whales,  and 
humpback  whales  (exhibit  A).  The  only  species  on  the  Federal  list  that  are 
found  In  Puget  Sound  are  the  gray  whale,  humpback  whale,  peregrine  falcon,  and 
bald  eagle.  Gray  whales  are  regularly,  though  infrequently,  sighted  in  Puget 
Sound.  These  are  considered  stragglers  which  may  or  may  not  feed  while  in 
Puget  bound.  Some  of  the  few  recent  sightings  of  gray  whales  in  Puget  Sound 
have  been  relatively  close  to  the  preferred  disposal  site.  In  each  case,  the 
whales  were  present  for  no  more  than  1  day  and  were  not  seen  again  in  the  same 
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area.  The  Inpllcatlon  Is  that  the  whales  are  ‘’passing  through"  (and  In  all 
likelihood  not  feeding)  and  find  no  special  attraction  for  any  one  area.  It 
thus  appears  that  selection  of  the  proposed  disposal  areas  would  not  Impact 
gray  whales,  regardless  of  the  sites  ultimately  selected.  Much  the  same 
arguments  can  be  made  for  humpback  whales. 

Peregrine  falcons  are  rarely  observed  in  the  vicinity  of  any  of  the  selected 
disposal  areas;  rarely  enough,  in  fact,  that  the  U.S.  Fish  and  Wildlife 
Service  did  not  Include  this  species  on  its  list  of  species  that  should  be 
considered  in  the  biological  assessment.  Their  prey  base  consists  of  small 
waterblrds,  primarily  ducks  such  as  teal,  and  shoreblrds.  Peregrines  prefer 
to  swoop  on  large  flocks  of  such  birds,  where  they  have  greater  odds  of  find¬ 
ing  one  that  is  weak  or  confused  and,  hence,  easy  prey.  Such  flocks  are  most 
often  in  protected  bays  in  intertidal  or  shallow  subtidal  habitats.  The  open- 
water  disposal  site  is  relatively  unprotected  and  generally  does  not  attract 
large  numbers  of  waterblrds.  The  lack  of  such  large  flocks  at  the  proposed 
disposal  area  suggests  that  selection  of  the  site  would  not  Impact  peregrines 
(since  their  prey  base  would  not  be  affected). 

Bald  eagles  are  present  throughout  the  year  near  the  selected  site.  They  feed 
on  whatever  may  be  present  (ducks,  gulls,  live  surface-swimming  fish,  dead 
animals  washed  ashore,  etc.).  Again,  concentrations  of  birds  or  fish  are 
helpful  for  prey-capture  success.  The  selected  disposal  site  for  Commencement 
Day  Phase  I  does  not  have  large  concentrations  of  animals  and  thus  feeding  by 
bald  eagles  would  not  be  affected. 

Other  potential  affects  associated  with  the  disposal  site  include  primarily 
human  disturbance  and  noise  from  disposal  barges,  llte  most  important  consid¬ 
eration  is  that  the  selected  site  is  not  near  regular  areas  of  animal  use. 
Thus,  human  disturbance  and  noise  are  not  expected  to  affect  any  endangered 
species. 

c .  Impacts  and  Their  Significance  to  Human  Lnv  1  ronr.ent . 

(1)  Social  Economic.  Adverse  Impacts  to  waterborne  commerce  move¬ 
ments  in  Coumencement  Bay  and  vicinity  and  related  port  terrln.il  ind  indus¬ 
trial  development  are  expected  to  be  substantially  less  with  this  alternative 
relative  to  the  No  Action  alternative.  Because  of  high*.'  costs  associated 
with  dredging  and  dredged  material  disposal,  dredging  cyc.'s  may  be  extended 
over  tnat  experienced  in  the  past,  however,  delays  In  drel^  activity  would 
be  less  under  this  alternative  than  those  expected  If  Site  Conv..^ion  I  were 
chosen  for  manageioent  of  tne  unconfined,  open-water  disposal  sites. 

Dredging  and  Disposal  Activity  section  (see  below)  presents  a  comparative 
analysis  of  the  costs  associated  with  dredging  under  the  alternatives 
considered  by  PSDDA. 

Impacts  to  sport  fishing  could  also  occur  due  to  dlsplacei.ient  bv  tups  and 
barges  at  the  disposal  site  (see  Navigation  section  below).  In  addition, 
impacts  to  land  and  Leach  use  could  also  be  expected  If  nearshore  and  u]>land 
disposal  sites  were  developed  in  recreational  areas.  Overall,  social  economic 
Impacts  are  not  expected  to  be  significant. 


(a)  Navigation.  Normal  average  annual  dredged  material  disposal 
activity  In  Commencement  Bay  Is  expected  to  be  about  20  to  25  days  per  year, 
somewhat  above  the  level  experienced  over  the  past  15  years.  Disposal 
activity  could  be  considerably  greater  than  this  level  for  several  years  If 
the  Blair— Sltcum  Navigation  project  Is  undertaken.  Actual  activity  would 
depend  on  the  specific  dredging  projects,  and  the  results  of  chemical  and 
biological  tests  performed  on  material  to  be  dredged.  As  navigation  channels 
would  be  maintained,  there  would  be  no  adverse  Impacts  on  navigation  activity 
due  to  channel  shoaling.  Barge-tug  movement  during  disposal  operations  Is  not 
expected  to  be  much  different  than  at  present  and  consequently  there  should  be 
no  significant  navigation  conflicts  with  commercial  or  pleasure  craft. 

Since  disposal  typically  Is  accompanied  by  dredging,  the  Commencement  Bay 
selected  site  would  not  be  used  during  the  salmon  and  steelhead  outmigration 
window:  March  15  through  June  15.  During  times  of  normal  site  use,  disposal 
activity  at  the  site  would  be  expected  to  average  about  1  to  2  barges  per  day, 
with  peak  activity  of  5  barges  per  day  (table  4.9). 

When  proceeding  to  the  disposal  site,  tug  and  barge  combinations  move  at  a 
slower  rate  loaded  than  unloaded.  Average  travel  speed  Is  typically  around 
5  knots.  Once  on  site,  disposal  operations  within  the  1,800-foot  diameter 
disposal  zone  usually  require  between  5  and  10  minutes.  On  occasion,  weather 
constraints  and  repositioning  requirements  (to  ensure  proper  location  of  dis¬ 
posal)  can  Increase  the  onsite  time  to  as  much  as  20  minutes.  Using  an  average 
of  10  minutes,  and  assuming  one  to  two  barges  per  day,  normal  site  occupancy 
could  amount  to  about  10  to  20  minutes  per  day  or  about  6  hours  per  year. 

Though  delays  in  disposal  activities  could  result  from  avoiding  conflicts  with 
tribal  fisheries  (see  below),  they  are  unlikely,  given  the  limited  anticipated 
use  of  the  site,  and  the  existing  and  proposed  coordination  between  dredgers 
and  the  tribes. 

Disposal  operations  at  the  selected  site  would  represent  a  slight  Increase  In 
navigation  traffic  for  the  site  proper.  With  Increased  water  traffic,  there 
Is  an  Increase  in  risk  of  minor  oil  leaks  or  spills,  and  of  vessel  colli¬ 
sions.  The  location  of  the  disposal  site,  the  infrequent  site  use,  and  the 
short  duration  of  site  occupancy  Indicate  that  these  risks  are  not  significant 
and  are  likely  not  measurable. 

(b)  Land .  Impacts  to  land  transportation  would  be  considerably 
less  than  those  resulting  from  the  No  Action  alternative,  as  about  80  percent 
of  future  dredged  material  Is  expected  to  be  found  suitable  for  open-water 
disposal  at  the  Commencement  Bay  site.  Truck  hauls  and  traffic  congestion 
associated  with  upland  disposal  would  be  substantially  less  than  under  the  No 
Action  alternative,  where  most  dredged  material  would  be  placed  in  nearshore 
or  upland  sites. 


(3)  Dredging  and  Disposal  Activity.  The  overall  Impact  of  this 
alternative  on  dredging  activity  in  Coiamencemeat  Cay  would  be  an  Increase  in 
the  volume  of  material  found  acceptable  for  unconfined,  open-water  disposal 
over  tliat  allowable  under  existing  interim  criteria.  Currently,  the  suitabil¬ 
ity  of  material  for  open-water  disposal  in  Commencement  Bay  is  based  on  the 
Puget  Sound  Interlra  Criteria  (PSIC).  Using  PSIC,  only  about  6  percent  of  the 
future  Commencement  flay  area  material  is  expected  to  be  acceptable  for  uncon- 
flned,  open-water  disposal.  Under  the  selected  alternative,  3.9  million  c.y. 
of  material  (100  percent)  is  projected  over  the  next  15  years  to  be  found 
acceptable  for  unconflned,  open-water  disposal  at  the  Commenceuent  Bay  dis¬ 
posal  site  (table  4.2).  Actual  disposal  volumes  will  depend  upon  the  outcome 
of  chemical  and  biological  tests  conducted  on  the  material  and  the  specific 
projects  proposed  for  dredging.  Costs  of  dredging  (includes  testing,  dredg¬ 
ing,  disposal,  compliance  inspections,  and  open-water  site  monitoring  costs) 
over  the  next  15  years  in  Commencement  Bay,  using  Site  Condition  II,  would  be 
approximately  t23,39U,000  (table  4.4).  Assumptions  and  detailed  calculations 
used  in  deriving  these  estimates  are  described  in  EPTA  (part  II,  section  10). 
It  is  anticipated  that  as  source  control  iiiiproves  and  project-specific 
experience  and  data  become  available,  the  portion  of  future  dredged  material 
that  is  acceptable  for  unconfined,  open-water  disposal  will  go  up. 

(4)  Native  American  Fishing.  The  selected  alternative  for 
Commencement  Bay  should  not  increase  the  potential  for  tribal  fishing  gear 
damage  and/or  reduced  fishing  time  resulting  from  use  of  the  unconflned,  open- 
water  disposal  site.  The  relatively  limited  amount  of  dredging  that  is  con¬ 
ducted  in  Commencement  Bay  is  likely  the  main  reason  why  known  conflicts  have 
not  occurred.  Tribal  fishing  rights  will  be  protected  from  disposal  vesse) 
conflicts  with  specific  project  actions  accomplished  via  the  Section  404 
permit  process.  See  section  2  for  additional  discussion  of  this  issue. 

Possible  tribal  concerns  regarding  the  impact  of  the  PSDDA  proposal  to  water 
quality  and  fisheries  resources  upon  which  the  tribal  activities  are  dependent 
are  addressed  earlier  in  this  section  4. 

(5)  ixoti-lndlan  Conmercial  and  Recreational  Fishing.  Non-Indian  fish¬ 
ing  activities  may  be  displaced  during  the  discharge  of  dredged  material  at 
Che  selected  disposal  site.  At  times  of  major  dredgiti;;  activity,  this  dis¬ 
placement  could  persist  for  5  to  10  minutes,  up  to  five  times  per  day.  The 
selected  disposal  site  has  been  located  to  ninimiiio  potential  conflicts  with 
known  commercial  and  sports  fishing  activities.  It  is  anticipated  that  dis¬ 
placements,  should  they  occur,  are  more  probable  for  sports  fishermen  than  for 
commercial  activities.  The  disposal  site  location  and  the  short  duration  of 
site  use,  are  expected  to  preclude  any  significant  adverse  effects  to  fishing 
activities  and  catch  success  In  these  waters. 

( 6 )  human  Health . 

(a)  Via  Seafood  Consum|)t i on.  No  impact  on  liuman  health  Is 
anticipated  from  the  consumption  of  seafood  that  might  be  In  or  near  the  dis¬ 
posal  site.  Only  suitable  dredged  material  will  be  allowed  for  disposal  at 
the  site.  No  significant  impact  to  human  health  is  expected  with  Site 
Condition  II. 
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(b)  Via  Drinking  Water.  When  marine/brackish,  dredged  material 
is  placed  in  a  confined  nearshore  or  upland  disposal  facility,  the  potential 
exists  to  generate  leachates  having  adverse  Impacts  on  ground  water  and  sur¬ 
face  water  used  for  drinking.  Under  this  alternative,  material  forecasted  to 
be  found  unsuitable  for  unconflned,  open-water  disposal  will  have  to  be  placed 
in  a  confined  site.  If  the  material  is  placed  in  a  nearshore  or  upland  facil¬ 
ity,  then  potential  for  drinking  water  chemical  Impacts  exists,  especially  if 
design  features  such  as  leachate  collection  systems,  effluent  control,  or  run¬ 
off  control  are  not  used  or  fall.  Development  of  any  upland  or  nearshore  dis¬ 
posal  sites,  and  the  types  of  material  allowed  in  these  sites,  would  be 
subject  to  State  and  Federal  regulations  designed  to  protect  drinking  water 
sources.  The  relative- potential  for  ground  water  chemical  Impacts  under  this 
alternative  is  less  than  the  impacts  that  would  be  predicted  if  Site  Condition 
I  had  been  chosen  for  the  unconflned,  open-water  disposal  sites  and  greater 
than  the  Impacts  if  Condition  III  material  had  been  chosen. 

(c)  Via  Inhalation  of  Dust.  Dredged  material  placed  on  nearshore 
and  upland  disposal  sites  provides  a  potential  source  of  dust  with  chemicals 

of  concern  that  could  have  an  impact  on  workers  and  residents  living  around 
such  a  site.  Dust  production  can  especially  be  of  concern  at  multiuser  sites 
where  the  deposited  dredged  material  is  being  reworked.  This  can  also  be  the 
case  at  a  disposal  site  that  is  being  prepared  for  alternate  uses.  The  impacts 
to  human  health  from  Inhalation  of  dust  can  be  minimized  by  the  application  of 
suitable  ground  cover.  The  relative  potential  for  dust  production  under  this 
alternative  is  less  than  would  be  predicted  if  Site  Condition  1  had  been 
chosen  for  the  unconflned,  open-water  disposal  sites,  and  is  greater  than  if 
Condition  III  had  been  chosen. 

(d)  Via  Direct  Exposure.  Little  direct  exposure  of  humans  to 
contaminated  dredged  material  occurs.  The  only  segment  of  the  population  that 
might  be  expected  to  come  into  direct  contact  with  dredged  material  are 
workers  on  dredging  crews  and  at  upland  and  nearshore  disposal  facilities. 
Material  that  is  highly  contaminated  could  be  placed  in  secure  disposal  sites 
where  protection  against  exposure  to  chemicals  would  be  minimized  by  opera¬ 
tional  procedures  (i.e.,  wearing  protective  clothing  and  respirator,  security 
to  limit  access  to  the  site,  application  of  coverage  soil  for  disposal). 

(7)  Noise.  There  have  been  no  measurements  of  ambient  noise  levels 
or  of  the  actual  noise  at  the  shore  which  would  be  produced  by  disposal  equip¬ 
ment  operating  at  the  Commencement  Bay  site.  However,  noise  studies  have  been 
done  at  the  shore  adjacent  to  the  Fourmile  Rock  disposal  site  in  Elllottt  Bay 
that  provide  some  estimation  on  the  noise  impact  of  disposal  operations. 

Between  20  September  1985  and  24  June  1986,  eight  separate  noise  studies  were 
conducted  in  the  residential  ar'-’a  near  the  Fourmile  Rock  site  by  two  noise 
consultants.  Ambient  noise  measured  between  35  and  70  dBA  and  averaged  from 
35  to  51  dBA  during  the  different  measuring  periods.  Noise  from  tugs  and  tug- 
barge  combinations  was  measured  at  between  37  and  46  dBA.  The  average  noise 
levels  were  in  the  low  40' s.  The  exception  was  one  barge  which  measures 
58  dBA  for  a  short  time.  Muffling  has  since  been  added  to  bring  the  noise 
level  down  further.  In  a  number  of  cases,  the  noise  testers  reported  that  the 
tugs  and  barges  could  not  be  heard  above  ambient  noise  at  the  shore. 


The  selected  Commencement  Bay  site  will  be  at  least  2,500  feet  from  the 
Commencement  Bay  shoreline.  It  Is  assumed  that  noise  Impacts  from  use  of  the 
site  will  be  well  within  State  and  Federal  noise  standards  and,  in  many  cases, 
unnotlceable.  Noise  Impacts  at  the  shoreline  should  also  be  within  standards 
set  by  Pierce  County  which  allows  for  noise  emissions  from  any  watercraft  to 
80  dBA  at  the  receiving  property  except  between  10  p.m.  and  7  a.ra.  when  the 
limit  at  residential  receiving  properties  Is  63  dBA. 

(8)  Esthetics.  Disposal  operations  are  not  expected  to  signifi¬ 
cantly  affect  the  esthetic  quality  or  experience  In  Commencement  Bay  and 
vicinity.  The  disposal  operations  will  be  only  a  minor  part  of  the  marine 
activities  ongoing  In  a  busy  harbor/marine  transport  area.  Viewers  from  the 
various  shoreline  areas  Identified  In  section  3  will  see  the  occasional  pres¬ 
ence  (between  one  and  five  times  daily  during  normal  dredging  operations)  of  a 
tug  and  barge  moving  Into  the  outer  bay  area,  spending  about  5  to  10  minutes 
for  disposal,  and  leaving  the  area.  The  tug  and  barge  will  not  be  readily 
noticeable  from  the  downtown  Tacoma  or  inner  bay  areas,  and  should  not  be 
obtrusive  to  closer  viewers,  such  as  from  Point  Defiance  Park  and  Browns 
Point.  Viewers  from  these  latter  areas  may  observe  a  localized  turbidity 
plume  In  the  immediate  vicinity  of  the  barge  immediately  following  disposal. 
This  plume  will  be  short  terra  and  may  be  masked  at  times  by  Puyallup  River 
runoff  during  high  flow  periods.  Some  viewers  may  perceive  the  tug  and  barge 
activity  in  a  positive  sense.  In  that  it  is  an  integral  part  of  normal  marine 
activities  and  does  not  detract  from  the  overall  view  experience. 

(9)  Historic  Impacts.  As  part  of  the  disposal  site  Identification 
mapping  studies,  a  literature  search  was  undertaken  to  establish  if  any  his¬ 
torically  significant  shipwrecks  were  located  within  the  Commencement  Bay 
selected  or  alternative  disposal  sites.  None  were  identified  (DSSTA).  Also 
additional  literature  reviews  and  sldescan  sonar  studies  v/ere  made  of  the 
selected  site  In  March  1988,  confirming  the  earlier  review.  Further  coordi¬ 
nation  was  and  Is  being  accomplished  with  the  State  of  Washington  Office  of 
Archaeology  and  Historic  Preservation  (see  FEIS  exhibits  C  and  D) . 

d.  Cumulative  Impacts.  Disposal  operations  at  the  selected  site  may 
contribute  to  several  ongoing  impacts  to  the  water  and  air  resources  that  are 
described  In  section  3.  Marine  water  quality,  air  quality,  intertidal  and 
subtidal  raacrofauna,  plankton,  neuston,  marine  mammals,  anadromous  and  marine 
fishes,  and  threatened  or  endangered  species  could  all  experience  some 
effect.  None  of  these  contributions,  however,  will  exceed  very  minor  levels. 
The  only  resource  expected  to  receive  measurable  cumulative  impacts  In 
Commencement  Bay  is  the  disposal  site  sediments  and  the  benthos  that  are 
permanent  or  temporary  residents  In  those  sediments. 

In  Commencement  Bay,  disposal  of  suitable  dredged  material  at  the  selected 
site  could  potentially  degrade  a  portion  of  the  site's  deepwater  benthic 
habitat  by  Increasing  the  levels  of  chemicals  present  in  the  sediments. 
However,  sediment  In  that  portion  of  the  selected  site  that  overlaps  with  the 
existing  site  may  be  improved.  Since  material  that  is  substantially  cleaner 
than  that  allowed  under  the  Site  Condition  II  will  also  be  discharged  at  the 
site,  the  actual  condition  of  the  site  Is  expected  to  be  substantially  better 
than  Site  Condition  II.  Overall,  cumulative  effects  of  the  selected  alterna¬ 
tive  are  not  expected  to  be  significant. 


(1)  Clean  Water  Act,  Sections  404/401.  Procedures  used  in  identifying 
the  selected  Commencement  Bay  disposal  site  and  site  management  condition  are 
consistent  with  the  404(b)(1)  Guidelines  for  Specification  of  Discharge  Sites 
for  Dredged  or  Fill  Material  (40  CFR  Part  230).  Federal  advance  identification 
of  the  selected  site  as  suitable  for  disposal  of  dredged  material  pursuant  to 
part  230.80  of  the  Guidelines  is  addressed  in  exhibit  B.  The  selected  site 
and  site  management  condition  are  also  consistent  with  Ecology  guidelines  for 
State  water  quality  certification  pursuant  to  Section  401  of  the  CWA. 


(2)  Coastal  Zone  Management.  The  Coastal  Zone  Management  Act  (CZMA) 
(Public  Law  91-583:  86  Stat.  1280)  was  passed  by  the  United  States  Congress  in 
1972.  In  June  1976,  the  State  of  Washington  Coastal  Zone  Management  Program 
(CZMP)  was  approved  to  receive  funding  allowing  the  CZMA  to  be  Implemented  via 
the  State  Shoreline  Managment  Act  (SMA)  of  1971.  As  passed  by  the  State 
legislature,  the  SMA  provides  "for  the  management  of  Washington's  shorelines 
by  planning  and  fostering  all  reasonable  and  appropriate  uses.”  The  SMA  is 
Implemented  through  detailed  planning  efforts  that  culminated  in  the  Shoreline 
Master  Programs  (SMP)  for  the  large  municipalities  and  counties  of  the  State. 
The  selected  alternative  is  consistent  with  the  SMA  and  the  current  State 
CZMP,  satisfying  consistency  with  State  and  Federal  coastal  zone  management 
requirements. 


(3)  Pierce  County  Shoreline  Master  Program.  The  selected  disposal 
site  is  located  within  the  Jurisdiction  of  Pierce  County,  which  adopted  its 
shoreline  master  program  in  1979.  The  site  lies  within  the  shoreline 
environment  classified  as  urban.  Dredged  material  open-water  disposal  is 
listed  as  a  permitted  or  conditional  use.  The  selected  alternative  is 
consistent  with  the  county’s  master  program  as  presently  written. 


( 4 )  Department  of  Natural  Resources  (DNR)  Policy  on  Open-Water 
Disposal  of  Dredged  Material  into  Puget  Sound.  Sites  throughout  the  Puget 
Sound  area  have  been  designated  by  DNR  for  open-water  disposal.  If  the 
dredged  material  cannot  be  beneficially  utilized  (e.g.,  creation  of  artificial 
Islands,  landfill),  and  it  is  approved  by  all  of  the  various  regulatory 
agencies  for  unconfined,  open-water  disposal,  it  can  be  deposited  in  one  of 
the  DNR  sites.  Fees  and  leases  from  DNR  and  permits  from  other  agencies  are 
all  required  before  disposal  of  dredged  material  can  occur.  The  selected 
Commencement  Bay  site  will  be  an  approved  DNR  open-water  disposal  site  once 
the  local  shoreline  permit  has  been  granted  by  Pierce  County. 


(5)  Executive  Order  11990,  Protection  of  Wetlands.  The  intent  of 
Executive  Order  11990  is  to  protect  wetlands  because  of  the  significant  cumu¬ 
lative  losses  that  have  occurred,  and  due  to  their  high  value  to  biological 
productivity  and  their  many  other  critical  functions.  As  the  selected 
Commencement  Bay  site  lies  in  water  over  500  feet  deep,  no  wetlands  would  be 
directly  affected.  Dredging  projects  which  could  affect  wetlands  would  be 
evaluated  on  a  project  by  project  basis  at  the  tin?e  the  project  is  reviewed 
for  permits  under  Section  404  of  CWA. 
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(6)  Executive  Order  11988,  Flood  Plain  Management.  The  Intent  of 
Executive  Order  11988  Is  to  provide  guidance  and  regulation  for  projects 
located  In,  and  affecting,  the  flood  plain.  Executive  Order  11988  requires, 
to  the  extent  possible,  avoidance  of  long-  and  short-term  adverse  Impacts 
associated  with  occupancy  and  modification  of  flood  plains. 

As  the  selected  open-water  disposal  site  lies  in  water  over  500  feet  deep,  no 
direct  flood  plain  Impacts  would  be  involved  by  use  of  this  site.  Dredging 
projects  which  could  affect  the  flood  plain  would  be  evaluated  on  a  project  by 
project  basis  at  the  time  the  projects  are  reviewed  for  permits  under  Section 
A04  of  the  CWA. 

(7)  Puget  Sound  VJater  Quality  Coiaprehenslve  Plan.  The  Puget  Sound 
Water  Quality  Comprehensive  Plan  was  adopted  1^  December  1986.  The  contami¬ 
nated  sediment  and  dredging  program  of  the  plan  contains  a  sediment  program 
goal  "to  reduce  and  ultimately  eliminate  adverse  effects  on  biological 
resources  and  humans  from  sediment  contamination  throughout  the  Sound  by 
reducing  or  eliminating  discharges  of  toxic  contaminants  and  by  capping, 
treating,  or  removing  contaminated  sediments."  The  plan  also  adopts  the 
following  policies  which  shall  be  followed  by  all  State  and  local  agencies  In 
actions  affecting  sediment  quality.  Including  rulemaking,  setting  priorities 
for  funding  and  actions,  and  developing  permit  programs: 

"All  government  actions  will  lead  toward  eliminating  the 
presence  of  sediments  In  the  Puget  Sound  basin  that  cause 
observable  adverse  effects  to  biological  resources  or  pose  a 
serious  health  risk  to  humans." 

"Programs  for  management  of  dredging  and  disposal  of 
sediments  should  result  in  a  net  reduction  in  the  exposure  of 
organisms  to  adverse  effects.  (The  Intent  of  this  policy  is 
that  dredging  and  disposal  contribute  to  the  cleanup  of  the 
Sound  by  allowing  unconfined,  open-water  sites  to  liave  only 
low  levels  of  contamination  and  to  dispose  of  more  contami¬ 
nated  sediments  in  a  manner  that  prevents  continued  exposure 
of  organisms  to  adverse  effects.  For  proposals  where  dredg¬ 
ing  will  expose  contaminated  sediments,  project-specific 
mitigation  measures  may  be  required." 

"Remedial  programs  (which  nay  include  capping  inplace)  shall 
be  undertaken  when  feasible  to  reduce,  with  the  Intent  of 
eilminatinp, ,  the  exposure  of  aquatic  organisms  to  scdir.ents 
having  adverse  effects." 

Ttie  selected  site  is  located  to  minimize  the  exposure  of  aquatic  animals  to 
dredged  material  placed  there.  The  site  is  relatively  nondisperslve  and  situ¬ 
ated  away  from  a  high  abundance  of  important  aquatic  species  and  fron  human 
use  areas.  Although  the  species  potentially  exposed  to  the  dredged  material 
at  tlie  disposal  site  are  different  from  those  present  at  the  dredgini',  site, 
the  net  effect  of  the  dredging  and  disposal  action  could  be  to  reduce  overall 
exposure  potential  by  moving  the  material  froc,  shallow  estuarine  areas  to 
deeper  marine  waters. 
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Per  the  definition  of  the  selected  site  nanagement  condition,  the  material  to 
be  discharged  at  the  unconflned,  open-water  sites  Is  not  expected  to  pose  a 
serious  risk  to  human  health.  Though  the  selected  condition  could  poten¬ 
tially  result  In  some  "observable  adverse  effect**  In  the  form  of  sublethal 
effects  to  any  organisms  that  remain  onsite  for  an  extended  period  of  time, 
the  discharge  of  substantially  better  (or  ** cleaner**)  material  on  the  sites 
would  likely  result  In  an  actual  or  average  condition  comparable  to  the  stated 
plan  policy. 

The  dredger  does  not  typically  control  the  original  discharge  of  chemicals  of 
concern  Into  the  aquatic  environment.  Nevertheless,  the  PSDDA  study  has  high¬ 
lighted  the  Importance  of  the  PSWQA  goal  relative  to  **reduclng  or  eliminating 
discharges  of  toxic  contaminants**  Into  the  Sound.  As  this  goal  would  be 
achieved  through  Improved  source  control,  material  dredged  from  the  Sound' s 
waterways  should  Improve  In  quality,  as  should  the  condition  at  the  disposal 
sites.  Consequently,  source  control  must  remain  a  high  priority  for 
protection  of  the  Sound. 


For  the  reasons  described  above,  the  PSDDA  selected  alternative  for 
Commencement  Bay  Is  considered  to  be  consistent  with  the  1967  Puget  Sound 
Water  Quality  Comprehensive  Plan. 


(8)  American  Indian  Religious  Freedom  Act.  The  American  Indian 
Religious  Freedom  Act  of  1978  (AIRFA)  requires  Federal  agencies  to  ensure  that 
none  of  their  actions  interfere  with  the  inherent  right  of  Individual  Native 
Americans  (Including  American  Indians,  Eskimos,  Aleuts,  and  Native  Hawallans) 
to  believe,  express,  and  exercise  their  traditional  religions.  These  rights 
Include  access  to  religious  sites,  use  and  possession  of  sacred  objects,  and 
the  freedom  to  worship  through  traditional  ceremonials  and  rites.  The  AIRFA 
requires  consultation  between  Federal  agencies  an  Native  Americans  to  ensure 
tnat  federally  supported  projects  or  projects  on  Federal  land  do  not  Infringe 
on  the  religious  practices  of  Native  Americans. 


Coordination  between  PSDDA  agencies  and  potentially  affected  tribes  has 
occurred  throughout  the  study,  and  is  an  ongoing  process. 

4.04  Alternative  CB2-II; _ Commencement  Bay  Site  2  With  Site  Condition  II 

Material.  The  potential  environmental  effects  of  disposal  of  Site  Condition 
II  dredged  material  at  the  alternate  site  in  Commencement  Bay  (site  2)  are 
mostly  identical  to  those  of  the  selected  alternative  (site  1).  This  is  a 
direct  result  of  the  site  identification  process;  both  sites  are  located  in 
relatively  nondisperslve  environments  and  are  positioned  to  minimize  disturb¬ 
ance  to  key  bottom  resources.  In  adjusting  the  site  locations  to  meet  these 
site  identification  factors,  the  final  locations  of  the  two  sites  now  over¬ 
lap.  Consequently,  there  are  very  few  differences  in  their  physical,  biologi¬ 
cal  and  human  environments,  and  few  differences  in  environmental  effects  would 
result  by  their  use  as  dredged  material  disposal  sites.  Those  differences 
that  have  been  Identified  are  described  below.  Environmental  consequences  for 
cumulative  effects  and  relationship  to  existing  plans,  policies  and  controls 
by  use  of  site  2  would  be  the  same  as  those  described  above  for  site  1. 


i 
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a.  Impacts  and  Their  Significance  to  the  Physical  Environment.  Environ¬ 
mental  consequences  from  disposal  of  acceptable  vper  Condition  II)  dredged 
material  at  the  Commencement  Bay  site  2  would  be  the  same  as  those  described 
for  site  1  above  for  water  quality,  marine  and  estuarine  sediments,  air  qual¬ 
ity  and  land.  Though  data  from  the  deposltlonal  analysis  suggested  chat 
site  2  might  be  somewhat  less  deposltlonal  than  site  1  (DSS  TA,  1987),  such 
that  effects  on  sediments  might  also  be  somewhat  different,  the  close  proxim¬ 
ity  of  the  sites  and  degree  of  similarity  in  their  character  suggest  that  the 
differences  may  not  be  measurable,  and  would  not  be  significant. 

b.  Impacts  and  Their  Significance  to  the  Riolo.^ical  Environment.  Envi¬ 
ronmental  effects  resulting  from  the  disposal  of  acceptable  Tper  Condition  II) 
dredged  material  at  site  2  in  Commencement  Bay  would  be  Identical  to  those 
described  for  site  1  above  for  flora,  shrimp,  crabs,  bottomfish,  anadromous 
fish,  birds,  marine  mammals  and  threatened  and  endangered  species.  No 
significant  differences  exist  between  the  two  sites  for  these  resources. 

Available  data  Indicate  that  adverse  effects  to  benthic  invertebrate  species 
(polychaete  worms,  molluscs,  and  less  mobile  crustaceans)  would  be  somewhat 
higher  at  site  2  than  at  site  1.  This  is  reflected  in  the  higher  benthic  bio¬ 
mass  present  at  site  2  (70  g/m2  in  top  15  cm)  when  compared  to  site  1 
(A2  g/m2).  However,  these  observed  differences  are  not  statistically  signifi¬ 
cant  due  to  the  high  variability  in  the  benthic  communities  at  the  sites.  The 
Benthic  Resource  Assessment  Technique  (BRAT)  confirmed  these  differences  by 
noting  that  predators  would  see  a  slightly  higher  food  value  at  site  2  when 
compared  to  site  1,  but  again  not  to  the  degree  of  statistical  significance 
(DSS  TA,  1987).  Use  of  site  2  would  result  in  the  loss  of  these  additional 
benthic  resource  values;  however,  for  the  reasons  described  ior  site  1  above, 
these  losses  are  not  considered  significant. 

c.  Impacts  and  Their  Significance  to  the  Human  Environment.  Use  of  the 
Commencement  Bay  site  2  with  suitable  (per  Condition  ItJ  dredged  material 
would  result  in  the  same  environmental  effects  as  those  described  for  site  1 
for  social  economic  values,  transportation,  dredging  and  disposal  activity, 
Native  American  fishing,  human  health,  noise  and  esthetic  quality.  This  is 
due  to  the  close  proximity  of  the  two  alternative  sites. 


4.05  Alternative  CBl-l!  Commencement  Bay  Site  1  with  Site  Condition  I 
Material.  Analysis  of  the  environmental  consequences  of  the  Site  Condition  I 
alternative  for  Commencement  Bay  is  provided  here  in  comparison  to  the  effects 
of  the  preferred  alternative  (Level  II).  In  general,  the  adverse  effects  of 
these  two  alternatives  are  similar  in  type,  differing  primarily  in  degree  of 
effect  in  the  various  disposal  environments.  Substantially  less  material 
would  be  acceptable  for  unconfined,  open-water  disposal  for  Site  (Condition  1 
than  for  the  preferred  alternative.  This  could  result  in  fewer  or  decreased 
adverse  effects  in  the  aquatic  environment,  and  additional  or  increased 
adverse  effects  in  the  land  and  shore  environments. 
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Though  this  alternative  would  result  In  less  material  placed  at  the  uncon- 
flned,  open-^ater  site,  the  spread  of  the  material  would  cover  a  comparable 
bottom  area  at  the  site;  however,  the  depth  of  cover  would  be  less.  Conse¬ 
quently,  differences  between  Condition  1  and  Condition  11  In  their  physical 
Impacts  to  site  species  would  not  be  significant.  The  major  differences 
between  Condition  I  and  Condition  II  result  from  the  different  level  of 
biological  effects  permitted. 

In  Commencement  Bay,  application  of  Site  Condition  I  would  result  In  substan¬ 
tially  less  material  (1,348,000  c.y.)  being  found  acceptable  for  unconfined, 
open-water  disposal  during  the  next  15  years  than  would  be  the  case  for  Site 
Condition  11  (3,160,000  c.y.). 

The  following  subsections  describe  the  differences  in  environmental  conse¬ 
quences  that  would  result  from  the  use  of  Site  Condition  I  compared  to  those 
incurred  by  use  of  Site  Condition  11. 

a.  Impacts  and  Their  Significance  to  the  Physical  Environment.  Site 
Condition  I  would  shift  the  primary  water  quality  effects  to  nearshore,  ground 
water  and  freshwater  areas,  with  far  fewer  effects  at  the  aquatic  site  com¬ 
pared  to  Site  Condition  II.  A  greater  potential  for  chemical  Impacts  to 
ground  water  and  surface  water  Is  possible  under  this  alternative  compared  to 
the  preferred  alternative,  especially  If  design  features  are  not  used,  or 
fall.  As  with  Site  Condition  II,  the  effects  at  the  unconfined  site  are 
Intermittent  and  short-term,  and  are  not  considered  significant. 

Compared  to  Site  Condition  II,  Site  Condition  I  would  result  in  minimally 
different  physical  effects  and  modifications  of  marine  sediments  at  the  uncon¬ 
fined  site  due  to  the  similar  spread  and  distribution  of  the  dredged  mate¬ 
rial.  Under  this  alternative,  an  Increase  over  present  concentrations  In 
sediment  chemicals  would  be  expected  at  the  disposal  site.  However,  due  to 
lower  chemical  concentrations  in  the  dredged  material,  Site  Condition  I  would 
result  in  fewer  adverse  effects  within  the  unconfined  site  than  Site  Condi¬ 
tion  II.  On  balance,  the  potential  for  technological  control  (more  material 
would  be  placed  in  upland  and  nearshore  sites  where  control  technology  can  be 
more  easily  applied)  provides  the  opportunity  for  Site  Condition  I  to  result 
in  overall  fewer  adverse  effects  to  sediment  quality  than  with  Site 
Condition  II. 

Fewer  barges  utilizing  the  unconfined  site  means  that  fewer  adverse  effects  to 
air  quality  would  result  at  the  site.  However,  the  transport  of  the  material 
via  more  trucks  would  mean  a  shift  of  air  quality  impacts  to  the  land/shore 
environments,  in  closer  proximity  to  human  use.  Overall,  the  adverse  effects 
of  Site  Condition  I  to  air  quality  are  considered  more  substantive  than  those 
of  Site  Condition  II.  Though  they  would  vary  by  the  site  being  used,  they  are 
not  likely  to  be  significant. 


For  tlie  dredged  material  that  is  not  acceptable  for  unconfined,  open-water 
disposal  under  the  Site  Condition  I  option,  an  estimated  96  acres  of  land  and 
shore  habitats  (see  table  4.3)  could  be  impacted  in  the  Comiaencement  Ray  Area. 


V«hen  the  total  estimated  water  and  land/shore  acreages  are  combined  for  each 
alternative,  Site  Condition  I  would  result  in  core  land  (400  total  acres) 
committed  than  Site  Condition  II  (339  total  acres).  The  overall  significance 
of  Site  Condition  I  effects  to  land  compared  to  Site  Condition  II  would  depend 
on  the  relative  value  ascribed  to  the  aquatic  and  land/shore  acreages. 

b .  Impacts  and  Their  Significance  to  the  biological  Environment .  Site 
Condition  I  would  result  in  fewer  effects  to  aquatic  flora  at  the  unconflned 
site,  because  a  smaller  volume  of  material  would  be  discharged  at  the  site  and 
this  would  have  less  potential  for  chemical  effects.  On  land  and  nearshore 
environments,  however,  an  Increase  in  impacts  to  plants  is  possible.  This  is 
due  to  both  an  increase  in  acreage  needed  for  disposal  (loss  of  natural  habi¬ 
tat)  and  placement  of  a  greater  volume  of  sediment  with  citemicals  of  concern 
in  these  environments.  Overall,  Site  Condition  I  would  result  greater  adverse 
effects  to  flora  than  for  Site  Condition  II,  because  of  the  added  impact  to 
plants  under  Site  Condition  I. 

lor  Invertebrates,  the  adverse  physical  effects  of  Site  Condition  1  would  be. 
similar  at  the  unconflned,  open-water  site  as  those  of  Site  Condition  II, 
though  added  physical  losses  of  Intertidal  and  subtidal  shoreline  habitat  woul^ 
occur.  Site  Condition  I  results  in  fewer  adverse  effects  to  invertebrates 
than  Site  Condition  II. 

Aquatic  marine  fauna  at  the  disposal  site  would  be  at  less  risk  with  Site 
Condition  I  than  with  Site  Condition  II.  However,  Increased  potential  loss  of 
shoreline  habitat  could  significantly  affect  salmouids.  The  overall  signifi¬ 
cance  of  using  Site  Condition  I,  compared  to  Site  Condition  II,  depends  on  the 
relative  value  ascribed  to  these  habitats  and  species. 

As  with  the  case  for  Site  Condition  II,  minimal  Impacts  Co  waterfowl  are 
expected  from  the  disposal  of  dredged  material  suitable  for  Condition  1  at  the 
open-water  disposal  site.  Because  of  the  potential  loss  of  additional  impor¬ 
tant  habitat  on  land  under  this  alternative,  there  is  a  greater  probability 
for  adverse  impacts  to  birds  than  with  Site  Condition  11.  The  same  situation 
exists  for  threatened  and  endangered  species.  Thougli  the  species  at  risk  will 
differ  in  the  water  and  land  areas,  direct  loss  of  land  habitat  represents  a 
greater  risk  to  these  protected  animals  than  do  the  disturbances  at  t'ae  open 
water  site. 

c.  Impacts  and  Their  Significance  to  the  Human  Environment.  Compared  to 
Site  Condition  II,  social  economic  Impacts  of  Site  Condition  I  would  be  pri¬ 
marily  associated  with  greater  land  use  issues  and  greater  cost  to  navigation 
and  marine-related  industries.  These  would  be  associated  with  somewhat  lesser 
risks  to  the  aquatic  site  and  greater  risks  to  land  and  shore  environments. 

In  addition,  truck  transport  of  dredged  material  has  the  potential  of 
adversely  affecting  traffic  in  and  around  land/shore  disposal  sites.  Again, 
the  overall  significance  of  these  tradeoffs  depends  on  socially  ascribed 
values  to  the  impacted  resources. 
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In  Commencement  Bay,  the  estimated  volume  of  dredged  material  that  would  meet 
the  Site  Condition  1  over  the  next  15  years  is  small  (1,348,000  c.y.  or 
34  percent  of  the  3,929,000  c.y.  forecasted  for  Commencement  Bay;  table  4.2a). 
Compared  with  activity  expected  if  Site  Condition  11  were  adopted,  the  overall 
Impact  of  Site  Condition  1  on  dredging  activity  would  be  to  reduce,  or  at 
least  delay,  initiation  of  new  projects  and  ongoing  navigation  maintenance 
cycles.  The  primary  reason  for  the  reductions  or  delays  would  be  the  Increase 
in  project  costs  associated  with  having  to  place  more  dredged  material  (that 
exceeding  the  Site  Condition  1)  at  other  disposal  locations.  Additional 
delays  could  result  during  identification,  designation,  acquisition,  and 
development  of  upland  and  nearshore  disposal  sites.  The  added  cost  of  Site 
Condition  I  in  Commencement  Bay  is  estimated  at  about  t2 5, 000, 000  (Site 
Condition  I:  $48,344,000;  Site  Condition  II:  $23,398,000)  (table  4.6). 

Under  this  alternative,  there  would  be  less  barge  traffic  at  the  open-water 
site,  with  fewer  potential  fishery  conflicts  and  need  to  coordinate  dredging 
activities.  However,  Increased  use  of  shoreline  and  land  disposal  sites  could 
result  in  overall  greater  potential  effects  to  resources  and  areas  of  impor¬ 
tance  to  tribal  fisheries.  In  addition,  barge  traffic  would  persist  to  some 
nearshore  sites.  Given  the  low  degree  of  potential  conflict  that  would  exist 
with  the  unconflned,  open-water  site  with  any  alternative,  the  Increased 
effects  on  land  and  shore  areas  suggest  that  Site  Condition  I  would  result  in 
more  significant  adverse  effects  to  Native  American  concerns  than  would  Site 
Condition  II. 

No  difference  in  effects  to  human  health  would  result  from  seafood  consump¬ 
tion.  Given  the  conservative  approach  applied  in  defining  the  site  management 
conditions.  Site  Condition  I  should  result  in  less  risk  to  human  health  via 
seafood  consumption  than  Site  Condition  II  due  to  overall  less  volume  and 
lower  chemical  concentrations  that  would  go  the  unconflned,  open-water  sites. 
For  both  alternative  Conditions  I  and  II,  the  adverse  effects  to  human  health 
are  not  expected  to  be  significant. 

Site  Condition  I  would  increase  the  potential  for  adverse  effects  to  human 
health  in  the  land  and  shore  environments.  Increased  risk  of  drinking  water 
chemical  Impacts  would  result  at  upland  sites.  Dust  and  direct  exposure  to 
the  dredged  material  also  represent  concerns  at  land  and  shore  sites.  By 
proper  technology  control,  it  is  possible  to  limit  the  primary  exposure  to 
individuals  that  must  work  on  or  around  sites  during  dredged  material  dis¬ 
charge  and  site  completion  or  modification.  Though  the  actual  risks  and 
effects  would  be  site  specific,  on  balance.  Site  Condition  1  has  the  potential 
for  greater  adverse  effects  to  human  health  than  does  Site  Condition  II. 

Noise  Impacts  at  the  open-water  site  would  be  fewer  with  Site  Condition  I,  but 
there  would  be  measurably  more  noise  effects  at  land  and  shore  sites.  Over¬ 
all,  the  adverse  effects  to  noise  resulting  from  Site  Condition  I  are 
considered  more  significant  than  those  of  Site  Condition  II. 


d.  Cumulative  Effects.  The  location  of  the  disposal  site  in  Comicencement 
Bay  significantly  contributes  to  the  avoidance  of  direct  and  Indirect  adverse 
effects  to  Important  human  and  environmental  resources.  The  reduced  chemical 
loading  to  the  sound  that  would  result  with  Site  Condition  I  relative  to  Site 
Condition  II  would  not  offset  the  Increased  loss  of  land  and  nearshore  habitat 
that  would  also  occur.  Though  the  consequences  to  land  are  site  specific, 
given  past  disturbances  of  shoreline  environments,  the  potential  exists  for 
significant  cumulative  effects  to  occur  with  nearshore  disposal  sites.  Conse¬ 
quently,  Site  Condition  I  has  the  potential  for  greater  cumulative  effects  to 
the  environment  than  Site  Condition  II. 

^.06  Alternative  CBl-III;  Commencement  Bay  Site  1  With  Site  Condition  III. 

Analysis  of  the  environmental  consequences  of  the  Site  Condition  III  alterna- 
tive  for  Commencement  Bay  is  provided  here  in  comparison  to  the  effects  of  the 
preferred  alternative  (Site  Condition  II).  In  general,  the  adverse  effects  of 
these  two  alternatives  are  similar  in  type,  differing  primarily  in  degree  of 
effect  In  the  various  disposal  environments.  With  Site  Condition  III,  almost 
all  dredged  material  would  be  acceptable  for  unconfined,  open-water  disposal. 

Of  the  3,929,000  c.y.  of  material  forecasted  for  dredging,  only  153,000  c.y. 
is  estimated  to  be  found  unacceptable  per  Site  Condition  Ilf.  This  would 
result  In  additional  or  Increased  adverse  effects  In  the  aquatic  environment, 
and  a  decrease  In  adverse  effects  in  tlie  land  and  shore  environments. 

Though  this  alternative  would  result  in  more  material  placed  at  the  uncon- 

flned,  open-water  site,  the  spread  of  the  material  would  cover  a  comparable 

bottom  area  at  the  site.  Consequently,  differences  in  physical  impacts  to 

site  species  would  not  be  significant.  The  major  differences  between  Site 

Condition  III  and  Site  Condition  II  result  from  the  different  level  of  • 

biological  effects  permitted  due  to  chemicals  in  the  dredged  material. 

In  Commencement  Bay,  application  of  Site  Condition  111  would  result  in  more 
volume  (3, 77b, QUO  c.y.)  of  material  found  acceptable  for  tlie  unconfined,  open- 
water  disposal  sites  In  the  next  15  years  than  for  Site  Condition  II 
(3,160,000  c.y.)  (table  A. 2a).  The  following  subsections  describe  the  dif¬ 
ferences  in  environmental  consequences  that  would  result  from  the  application 
of  Site  Condition  III  compared  to  those  Incurred  by  use  of  Site  Condition  II. 

a.  Impacts  and  Their  Significance  to  the  Physical  Environment.  Site 
Condition  III  would  shift  the  primary  water  quality  effects  fro?ii  nearshore, 
ground  water  and  freshwater  areas,  to  the  aquatic  site  compared  to  Site 
Condition  II.  Water  quality  at  the  open— water  disposal  site  could  experience 
overall  greater  adverse  effects  with  the  Site  Condition  III  alternative. 

Potentially  significant  contributions  to  the  sea  surface  microiayer  and 
nephelold  layer  are  more  possible  with  Site  Condition  III.  As  with  Site 
Condition  II,  however,  the  effects  at  the  unconfined  site  are  expected  to  be 
intermittent  and  short  term,  and  are  not  considered  significant. 

Compared  to  Site  Condition  II,  Site  Condition  Ill  would  result  in  similar 
physical  effects  and  modifications  of  marine  sediments  at  the  unconflned  site 
due  to  the  volume  and  grain  size  distribution  of  the  material.  This  would 
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result  in  a  similar  spread  and  distribution  of  the  dredged  material.  However, 
due  to  higher  chemical  concentrations  present  in  the  dredged  material,  Site 
Condition  III  could  result  in  greater  biological  effects  at  the  unconfined 
site  than  Site  Condition  II.  Sediment  quality  could  be  significantly  altered 
by  use  of  Site  Condition  111,  which  may  possible  lead  to  unacceptable  adverse 
effects  on  biological  resources.  On  balance,  there  is  greater  potential  for 
Site  Condition  III  to  result  in  adverse  biological  effects  than  with  Site 
Condition  II. 


More  barges  would  utilize  the  unconfined  site;  however,  the  Increase  In  barge 
traffic  relative  to  that  for  Site  Condition  II  would  not  be  significant  and 
would  not  result  in  any  change  In  impact  to  air  quality  at  the  open-water 
site.  The  reduction  in  transport  of  the  material  via  more  trucks  would  mean  a 
shift  of  air  quality  adverse  effects  from  the  land/shore  environments  to  the 
water  environment.  Overall,  the  adverse  effects  of  Site  Condition  III  to  air 
quality  are  considered  less  substantive  than  those  of  Site  Condition  II. 

Though  they  would  vary  by  the  site  being  used,  they  are  not  likely  to  be 
significant  in  most  cases. 


For  dredged  material  that  is  not  acceptable  for  unconfined,  open-water  dis¬ 
posal  under  Site  Condition  III,  an  estimated  5  acres  of  land  and  shore  habi¬ 
tats  (see  table  4.3)  could  be  impacted  in  the  Commencement  Bay  Area.  Addi¬ 
tionally,  confined  aquatic  disposal  sites  would  result  in  further  modification 
of  bottom  area.  When  the  total  estimated  water  and  land/shore  acreages  are 
combined  for  each  alternative.  Site  Condition  III  would  result  in  less  land 
(315  acres)  committed  than  Site  Condition  II  (339  total  acres).  The  overall 
significance  of  Site  Condition  III  effects  to  land  compared  to  Site 
Condition  II  would  depend  on  the  relative  value  ascribed  to  the  aquatic  and 
land/ shore  acreages. 


b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Site 
Condition  III  would  result  in  more  adverse  effects  to  aquatic  flora  at  the 
unconfined  site,  and  potentially  less  adverse  effects  to  plants  and  terres¬ 
trial  animals  in  land  and  shore  areas,  than  with  Condition  II. 


For  Invertebrates,  ttie  adverse  physical  effects  of  Site  Condition  111  would  be 
greater  at  the  unconflned,  open-water  site  as  those  of  Site  Condition  11.  A 
greater  number  of  species  would  be  expected  to  exhibit  acute  and  chronic 
effects  with  Site  Condition  III  than  with  Site  Condition  II.  Crab  and  shrimp 
populations  found  in  the  area  may  also  be  significantly  impacted  by  disposal 
using  Site  Condition  III,  relative  to  Site  Condition  II,  because  of  the 
greater  concentration  of  chemicals  and  potential  for  increased  risk  to  the 
nephelold  layer. 

For  birds,  terrestrial  wildlife,  and  threatened  and  endangered  species,  there 
would  be  an  overall  reduction  In  impact  associated  with  Site  Condition  III 
compared  to  Site  Condition  II.  For  aquatic  species  listed  as  threatened  or 
endangered,  risks  would  be  higher;  however,  the  area  around  the  open-water 
site  is  not  utilized  by  these  species. 
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c.  Impacts  and  Their  Significance  to  the  Human  Envlroament.  Conipared  to 
Site  Condition  II,  Site  Condition  III  would  reduce  the  number  of  land  use 
issues,  as  open-water  disposal  would  be  the  pritiary  method  for  disposal  of 
dredged  material.  Land  Issues  that  remain,  however,  could  be  locally  sig¬ 
nificant  because  dredged  material  that  does  not  meet  Site  Condition  111 
requirements  would  have  to  be  placed  at  a  confined  site. 

In  Commencement  Bay,  the  estimated  volume  of  dredged  material  ttiat  would  meet 
the  Site  Condition  III  over  the  next  15  years  Is  3,776,000  c.y.  Compared  with 
activity  expected  if  Site  Condition  II  were  adopted,  no  overall  impact  of  Site 
Condition  III  on  dredging  activity  would  be  expected.  The  cost  of  Site 
Condition  III  In  Commencement  Bay  would  be  approximately  ^15,465,000,  compared 
to  ^23,398,000  for  Site  Condition  II  (table  4.6). 

With  Condition  III  activity,  there  would  be  more  barge  traffic  at  the  open- 
water  site,  with  a  greater  potential  for  sport  fishery  conflicts  and  need  to 
coordinate  dredging  activities.  However,  the  Increase  in  volume  of  material 
that  would  be  suitable  at  the  open-water  site,  relative  to  Site  Condition  II 
would  not  be  great  enough  to  expect  a  significant  increase  in  barge  traffic. 
The  decreased  use  of  shoreline  and  land  disposal  sites  could  result  In  lower¬ 
ing  the  adverse  effects  to  resources  and  areas  of  importance  to  tribal  fish¬ 
eries.  In  addition,  minor  barge  traffic  may  persist  to  some  nearshore  sites, 
as  well  as  to  a  possible  confined  aquatic  disposal  site. 

There  would  be  no  different  effects  to  hviman  health  resulting  from  the  seafood 
consumption  route  via  Site  Condition  III.  However,  given  scientific  uncer¬ 
tainties  In  chemical  effects  though  conservative,  it  can  still  be  said  that 
Site  Condition  III  would  result  In  greater  risk  to  human  health  via  seafood 
consumption  than  Site  Condition  II  due  to  overall  greater  volume  and  higher 
clietdical  concentrations  that  would  go  to  the  unconfined,  open-water  sites. 

For  both  alternatives,  the  adverse  effects  to  human  health  are  not  expected  to 
be  significant. 

Site  Condition  III  would  significantly  decrease  the  potential  for  adverse 
effects  to  human  health  in  the  land  and  shore  environments.  Overall  risks  to 
drinking  water  would  decrease  as  a  result  of  less  use  of  upland  sites.  How¬ 
ever,  the  material  that  does  require  confined  disposal  would  have  high  levels 
of  chemicals  and  could  result  in  an  increase  in  site-specific  impacts  in 
ground  water  and  freshwater  quality.  Though  the  actual  risks  and  effects 
would  be  site  specific,  on  balance.  Site  Condition  III  has  the  potential  for 
lower  adverse  effects  to  human  health  than  does  Site  Condition  II. 

Noise  Impacts  at  the  open-water  site  would  be  about  the  same  as  with  Site 
Condition  II,  but  there  would  be  measurably  less  noise  effects  at  land  and 
shore  sites.  Overall,  the  adverse  effects  to  noise  resulting  from  Site 
Condition  III  are  considered  to  be  less  somewhat  significant  than  those  of 
Site  Condition  II. 

d.  Cumulative  Effects.  The  location  of  the  disposal  site  in  Con'mencoraent 
Bay  significantly  contributes  to  the  avoidance  of  direct  and  Indirect  adverse 
effects  to  importaut  human  and  environmental  resources.  The  increase  in 
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chemical  loading  to  the  Sound  that  would  result  with  Site  Condition  III  rela¬ 
tive  to  Site  Condition  II  could  have  a  greater  cumulative  effect  on  marine 
ecosystems,  though  this  is  not  possible  to  quantify. 

4.07  Selection  of  the  Commencement  Bay  Alternative.  Of  the  alternatives 
considered  for  the  Commencement  Bay  area,  including  the  No  Action  alternative, 
the  selected  alternative  is  alternative  CBl-II:  unconflned,  open-water 
disposal  site  1  and  Site  Condition  II  material.  Several  factors,  discussed 
below,  are  significant  in  the  preference  for  this  alternative. 

The  two  sites  considered  for  Commencement  Bay  are  nearly  identical  based  on  an 
analysis  of  Impacts  to  physical,  biological,  and  human  environments.  In  fact, 
site  boundaries  between  the  two  overlap.  Both  sites  meet  two  key  site  liienti- 
flcation  factors:  (1)  the  site  should  be  located  in  relatively  nondisperslve 
environments,  and  (2)  are  positioned  to  minimize  disturbance  to  key  biological 
resources. 

Site  1  was  selected  for  several  reasons.  For  one,  site  2  is  in  a  somewhat  less 
deposltlonal  environment  than  is  site  1.  Although  use  of  either  site  would  be 
expected  to  result  in  similar  impacts  to  biological  resources,  impacts  at  site 
2  could  be  greater.  Site  2  contains  higher  (though  not  significantly  higher) 
biomass  than  site  1,  although  biological  resources  at  both  sites  are  con¬ 
sidered  low  compared  to  nearby  reference  areas.  Because  of  the  higher  biomass 
levels,  site  2  is  considered  to  have  a  slightly  liigher  food  resource  value  to 
bottom  fish. 


The  selection  of  the  biological  effects  condition  for  site  management  is  based 
on  consideration  of  the  overall  environmental  effects  of  the  dredged  material 
disposal  program  (including  aquatic  and  land/shore  effects).  In  order  to 
ensure  consistency  throughout  the  region,  these  assessments  were  made  for  the 
entire  Phase  1  (central  Puget  Sound)  area. 


Dredged  material  discharged  at  the  unconfined,  open-water  sites  must  be  suit¬ 
able  for  maintaining  the  chosen  site  management  condition.  Under  Site 
Condition  II,  dredged  material  deposited  at  Commencement  Bay  site  1  is  pre¬ 
dicted  not  to  have  unacceptable  adverse  effects  on  biological  resources  at  or 
around  the  disposal  site  or  to  human  health.  Impacts  that  do  occur  to  aquatic 
organisms  would  be  confined  to  the  disposal  site  and  would  not  exceed  sul lethal 
chemical  effects  to  the  few  remaining  and  more  sensitive  species  on  site  (i.e., 
significant  acute  toxicity  will  not  be  present  on  site).  A  monitoring  program 
developed  for  the  PSDDA  disposal  sites  will  be  used  to  ensure  that  effects  at 
the  disposal  site  do  not  exceed  Site  Condition  11  Units  and  that  offsite 
Impacts  are  not  occurring.  If  monitoring  indicates  that  impacts  are  exceeding 
predictions,  appropriate  site  management  response  would  be  taken. 


Site  Condition  I  has  less  potential  for  effects  to  the  aquatic  environment 
relative  to  Site  Condition  II,  but  would  relatively  increase  the  potential  For 
adverse  effects  to  land  and  shore  environments.  Site  Condition  III,  on  the 
other  hand,  would  result  in  tnucli  greater  effects  to  the  aquatic  environment 
than  would  either  Site  Condition  I  or  Site  Condition  II  with  almost  no  impacts 
to  land  and  sliore  environments. 
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Costs  for  testing,  dredging,  disposal  and  monitoring  of  ttie  volume  of  sediiaent 
that  Is  forecasted  to  require  removal  over  the  next  15  years  in  Commencement 
Bay  and  vicinity  under  Site  Condition  I  would  be  approximately  t48.3  million, 
almost  i25  million  over  the  costs  of  disposal  under  Site  Condition  II.  Site 
Condition  111  would  incur  dredged  material  management  costs  of  about  il5 
million,  almost  t8  million  less  than  Condition  II. 

The  selected  alternative  is  consistent  with  Section  404  of  the  tWA  which 
governs  the  discharge  of  dredged  material  in  nearshore  waters  of  the  United 
States.  Under  Section  4U4{b)(l)  no  “unacceptable  adverse  effects"  can  result 
from  the  discharge  of  dredged  material  in  open  water  sites.  Research  and 
analysis  of  data  used  to  define  the  alternative  site  conditions  indicate  that 
disposal  under  Site  Condition  II  would  not  result  in  unacceptable  adverse 
effects  on  aquatic  resources.  The  selected  site  management  condition  would, 
furthermore,  not  allow  significant  acute  toxicity  on  site,  thus  meeting  State 
water  quality  standards  and  the  condition  frequently  used  in  the 
Implementation  of  Section  404  nationwide. 

In  considering  the  overall  effects  (total  impacts  of  dredged  material  dis¬ 
posal)  to  land  and  water,  the  use  of  Site  Condition  II  is  considered  the  envi¬ 
ronmentally  preferred  approach  and  was  therefore  chosen.  Additionally, 
alternative  CBl-Il,  site  1  and  Site  Condition  II,  most  closely  meets  the 
stated  PSDDA  goal  to  provide  publicly  acceptable  guidelines  governing 
environmentally  safe  unconfined,  open-water  disposal  of  dredged  material  in 
Puget  Sound. 
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ENVIRONMENTAL  EFFECTS  OF  THE 
ALTERNATIVES  CONSIDERED  FOR  ELLIOTT  BA'n 
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4 . 08  Alternative  EBl-II;  Elliott  Bay  Site  1  with  Site  Condition  II  - 
Selected  Alternative.  The  final  EIS  alternatives  evaluated  lor  tiie  Elliott 
Bay  area  are  shown  in  table  4.10. 

a .  Impacts  and  Tnelr  Slanlflcance  to  ttie  Physical  En v i ronuent . 

(1)  Mater  Quality. 

(a)  tiarliie  Water.  Disposal  aciLvities  at  tlie  selected  site 
would  not  significantly  affect  water  quality  conditons  (i.e.,  currently  Class 
A  waters)  in  inner  Elliott  Bay,  except  in  the  ipineriiate  vicinity  of  the 
disposal  site. 

Some  stiort-terui  water  quality  impacts  within  the  disposal  site  are  anticipated 
following  disposal  of  acceptable  dr.-dged  material  from  bottom  dumped  barges 
due  to  elevated  levels  of  suspended  solids  within  the  dredged  material  plnre. 
Water  quality  monitoring  of  an  experimental  disposal  site  in  Elliott  Bay  durin? 
and  after  disposal  operations  for  a  period  of  9  months  showed  no  significant 
long-term  Impacts  to  water  quality  (Baumgartner  et  al.,  1978;  Schell  et  al., 
1978;  Pavlou  et  al. ,  1978).  Transient  impacts  observed  were  some  elevated 
levels  of  PCB  (i.e.,  increases  from  3  ng/1  to  as  high  as  3  ug/1),  d-Mn,  and 
N113-N ,  wtilch  were  all  associated  with  increased  suspended  soli'is  levels  and 
were  short  term  (generally  minutes)  in  duration,  ho  Important  chemical  changes 
In  the  water  column  were  documented  during  disposal  activities  at  the  Columbia 
River  ADFI  site  located  off  the  mouth  of  the  Columbia  River,  or  at  other  sites 
throughout  the  country  during  the  DHRP  (Dredged  haterial  Research  Program) 
(Wright,  1978). 

Ttirough  a  suggested  source  of  cheraical  contriDution  to  tne  sea  surface  micro¬ 
layer,  dredged  material  chemical  input  to  the  microlayer  has  not  been  verified 
or  quantified,  but  is  not  considered  significant  relative  to  <;ther  probable 
sources  from  permitted  discharges  (i.e.,  sewage  effluent)  (i^ord  and  Ebbesmeyer 
198*+,  iJord  et  al. ,  1980;  Hardy  and  Cowan,  1986).  Contri  buti('ns  to  tiif  sea 
surface  microlayer  will  continue  to  occur  from  a  variety  of  sources,  including 
airborne  sources  (dry  particulate  fallout,  precipitation,  gases,  an'  animal 
materials),  land  sources  (including  shoreline  erosion,  river  runoff,  discharge 
oi  sewage  and  industrial  effluents,  and  spills  from  vessel  h  ai.d  land  based 
facilities),  and  nearshore  sediments  (through  upwelllng,  bubbles,  or  biochemi¬ 
cal  transformations).  Observations  of  shoreline  contardnation  in  Puget  Sound 
strongly  implicate  sewage  discharges  and  street  runoff  as  primary  causative 
agents  (Word  and  Ebbesmeyer,  1984),  Review  of  the  literature  on  sea  surface 
microlayer  composition,  sources,  and  Impacts  on  phytoplankton  and  phytoneuston 
is  presented  in  a  I’SDDA  report  prepared  by  Word,  et  al  .  (1986).  To  ensure 
that  the  dredged  material  disposal  does  not  result  in  a  release  of  unaccept¬ 
able  concentrations  of  chemicals  to  the  water  column,  the  PSDDA  evaluation 
procedures  call  for  water  column  testing,  if  warranted,  on  a  case-by-case 


TABLE  4.10 


FINAL  EIS  ALTERNATIVES  EVALUATED  FOR  ELLIOTT  BAY 


EIS  Alternative 
EBl-Il 

EB2-II 

EBl-I 

EBl-llI 

Selection  of  Elliott  Bay 


Description 

Elliott  Bay  Site  1 
and  Site  Condition  II 
(selected  alternative) 

Elliott  Bay  Site  2 
and  Site  Condition  11 

Elliott  Bay  Site  1 
and  Site  Condition  I 

Elliott  Bay  Site  1 
and  Site  Condition  III 

alternative 


Addressed 
In  EIS  Section 


4.08 

4.09 

4.10 

4.11 


In  addition  to  ttie  above  impacts,  suspended  dredged  material  may  become  incor¬ 
porated  in  the  nephelold  layer  that  is  found  near  the  sediment /water  Inter¬ 
face.  A  quantitative  estimate  of  the  amount  of  disposed  material  that  might 
become  associated  with  the  nephelold  layer  Is  not  possible;  however,  the  level 
of  contribution  is  not  expected  to  be  significant.  Indirect  evidence  of 
dredged  material  contribution  to  the  nephelold  layer  were  seen  In  research 
conducted  during  the  Field  Verification  Program  in  Long  Island  Sound.  Benthic 
species  near  the  experimental  disposal  site  exhibited  Increased  levels  of  cer¬ 
tain  chemicals  during  disposal  activities.  Following  disposal,  however, 
tissue  residue  values  dropped  to  background  levels  in  organisms  collected  near 
the  disposal  site  (FVP  study,  1987).  The  PSDDA  monitoring  plan  calls  for 
collection  of  tissue  residue  data  for  benthic  species  collected  off  the 
disposal  site  to  further  evaluate  any  potential  impacts  to  the  nephelold  layer. 

In  conclusion,  only  transient  and  temporary  changes  in  suspended  solids  levels 
and  Increased  levels  of  sediment-bound  chemicals  are  expected  during  disposal 
activities,  with  no  significant  adverse  Impacts  to  water  quality  anticipated. 

(b)  Freshwater  and  Ground  Water,  impacts  to  freshwater  and 
ground  water  quality  can  arise  from  two  potential  sources:  (1)  release  of 
chemicals  in  effluent  during  dewatering  or  from  uncontrolled  runoff,  and 
(2)  release  of  chemicals  via  leachate  from  confined  sites  which  could  enter 
ground  water.  Impacts  from  effluent  or  uncontrolled  runoff  depend  on  the  type 
of  water  (hard  versus  soft)  and  the  existing  water  quality  of  the  receiving 
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waters.  The  degree  of  chemical  release  associated  with  effluents  can  be  con¬ 
trolled  through  a  variety  of  technologies  Including  construction  of  wlers  ano 
settling  ponds. 

Significant  adverse  impacts  on  ground  water  may  result  from  the  production  of 
leachate  containing  chemicals  of  concern  at  the  disposal  site.  Because  of  the 
geochemical  changes  that  are  associated  with  drying  and  oxidation,  a  large 
fraction  of  sediment  chemicals  can  be  mobilized.  Impacts  associated  with 
leachate  contamination  would  be  greater  under  this  alternative  than  all  others 
considered.  The  magnitude  of  the  Impact  of  leachate  production  on  ground 
water  quality  would  depend  on  the  chemical  composition  and  physical  charac¬ 
teristics  of  the  dredged  material,  the  characteristics  of  the  interfacing 
soils,  and  the  planned  use  of  tlie  underground  receiving  waters.  The  relative 
potential  for  freshwater  and  ground  water  chemical  release  under  this  alter¬ 
native  Is  less  than  the  impacts  that  would  be  predicted  if  only  Site 
Condition  1  had  been  chosen  for  the  unconflned,  open-water  disposal  sites  and 
greater  than  the  Impact  if  Site  Condition  III  had  been  chosen. 

(2)  Marine  and  Estuarine  Sediments.  The  same  general  procedures  used 
to  delineate  the  Commencement  Bay  disposal  site  (DSS  TA,  1987)  were  used  for 
Elliott  Bay  as  well  (section  4.03.a(2)).  The  proposed  Elliott  Bay  site  is 
located  at  a  depth  of  200-300  feet  and  is  subject  to  sluggish  tidal  currents; 
therefore,  the  dredged  disposal  model  used  a  400-foot  depth  and  a  0.1-foot  per 
second  (0.06  knot)  current  to  estimate  the  extent  of  the  material  deposition. 
The  site  is  located  in  a  submarine  valley  with  relatively  steep  sides  and  a 
downward  slope  varying  between  1-foot  vertical  on  30  feet  horizontal  to  1-foot 
vertical  on  50  feet  of  horizontal  distance.  These  bathymetlc  features  prob¬ 
ably  would  play  a  significant  role  in  determining  the  size  and  shape  of  the 
disposal  area.  Consequently,  the  anticipated  site  would  be  a  teardrop-shaped 
area  having  a  width  of  approximately  4,000  feet  and  a  length  of  approximately 
6,000  feet  (DSS  TA,  1987).  Assuming  that  an  annual  average  of  the  volume  that 
could  be  discharged  at  the  selected  site  over  the  period  19o5-20001/  is 
experienced  beyond  the  year  2000,  the  estimated  site  capacity  would  be  reached 
in  year  2025. 

Tlie  results  of  a  monitoring  effort  by  the  Corps  ;<ew  England  Division  at  their 
Portland,  Maine,  disposal  site,  indicate  that  the  selection  of  the  disposal 
site  in  a  deep  valley  is  an  excellent  choice,  since  the  steep  slopes  on  the 
margins  contribute  to  containment  of  the  material.  In  addition,  in  1976,  an 
extensive  study  undertaken  at  the  experimental  disposal  site  located  within 
the  inner  Elliott  Bay  ZSF  indicated  that  dredged  mateiial  was  not  eroded  over 
a  several-year  period.  Finally,  sediment  cores  taken  in  the  bay  indicate  that 
natural  sediments  deposit  at  the  rate  of  approximately  1  centimeter  per  year 
(Lavelle  et  al. ,  1986).  Combined,  these  studies  present  strong  evidence  sup¬ 
porting  the  conclusion  that,  once  material  is  deposited  at  the  proposed  dis¬ 
posal  site,  not  only  would  It  remain  confined  to  the  valley  in  which  it  is 
placed,  but  that  after  disposal  operations  cease,  natural  sedimentation  would 
cover  the  disposed  material  at  a  relatively  rapid  rate. 


l/See  table  4.2b. 


Surface  sediments  at  Elliott  Bay  site  1  are  primarily  fine  mud  and  clays  (DSS 
Ta,  1987)  and  the  site  appears  to  be  one  of  net  deposition.  Material  expected 
to  be  disposed  at  the  open-water  site  would  range  in  grain  size  from  primarily 
silt  and  clays  (Lower  Duwamish  River)  to  material  that  is  primarily  sand 
(Upper  Ouwamlsh  River  Turning  Basin)  (Tetra  Tech,  1986).  Although  some 
ciianges  in  grain  size  distribution  at  the  disposal  site  can  be  expected  due  to 
disposal  of  Elliott  Bay  area  dredged  material,  these  Impacts  are  not  expected 
to  have  a  significant  adverse  Impact  on  the  sediments  of  the  area. 

Sediment  chemistry  analyses  of  samples  from  the  area  of  site  1  indicate  that 
the  sediments  have  moderate  levels  of  chemicals  of  concern,  with  concentrations 
similar  to  other  sites  in  inner  Elliott  Bay.  Disposal  of  dredged  material 
allowable  under  Site  Condition  II  would  not  Increase  sediment  chemical  levels 
within  disposal  site  1.  For  some  chemicals,  already  elevated  In  onsite  sedi¬ 
ments,  disposal  would  actually  decrease  the  site  chemical  levels.  See  "Impacts 
and  Their  Significance  to  Biological  Environment”  for  a  discussion  of  the 
possible  impacts  to  biological  resources  due  to  potential  Increases  in 
sediment  chemicals  onsite. 

(3)  Air  Quality.  No  significant  loading  of  concern  chemicals  to  the 
existing  air  environment  are  anticipated  as  a  result  of  forecasted  disposal 
activities  at  the  preferred  site  in  Elliott  bay.  Tug  boat  towing  of  barges  to 
the  disposal  site  is  expected  during  the  normal  45  to  50  days  of  average 
annual  site  usage.  During  this  usage,  on  the  average  about  2  to  4  barges  per 
day  would  be  discharging  at  the  site  with  peak  activity  of  6  barges  per  day 
(table  4.9). 

Some  hydrocarbon  releases,  including  hydrocarbon  byproducts  and  particulates 
from  diesel  fumes  would  be  released  during  tugboat  towing  of  barges  to  the 
disposal  site.  Negligible  concentrations  of  hydrogen  sulfide  gas  may  also  be 
released  from  the  dredged  material  during  open-water  disposal  activities.  In 
summary,  no  significant  Impacts  are  anticipated  to  the  .iir  quality  environment 
in  Elliott  Bay  as  a  result  of  disposal  activities  due  to  the  selected 
alternative. 

(4)  Land .  Habitat  losses  associated  with  dredged  material  that  must 
be  placed  in  'ther  disposal  sites  (benthic/land/shore/conf Ined)  could  Include 
loss  of  wetlands,  loss  of  fish  feeding  and  rearing  habitat,  loss  of  land  vege¬ 
tation,  and  loss  of  natural  shoreline  areas  (see  sections  2.04  and  4.02 
above).  An  estimate  of  habitat  losses  was  developed  for  the  Elliott  Bay 
selected  alternative  (table  4.3),  indicating  that  approximately  415  acres  of 
benthic  habitat  v;ould  be  covered  by  the  preferred  open-water  disposal  site, 
while  land  and  shore  losses  would  approximate  266  acres.  It  is  not  possible 
to  further  distinguish  between  upland  and  nearshore  losses,  since  development 
of  either  would  depend  on  relative  site  availability.  The  Elliott  Bay  area 
has  experienced  substantial  shoreline  filling  and  land  devrlopment  relative  to 
other  two  Phase  I  major  dredging  areas.  As  a  result,  there  are  very  few  areas 
that  could  serve  as  potential  disposal  sites  without  the  displacement  of  other 
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human  land  uses  (l.e.,  Industrial  development)  or  significant  losses  of  near¬ 
shore  habitat.  Since  land  and  shoreline  sites  within  the  bay  are  expected  to 
be  difficult  to  come  by  in  future  years,  land  disposal  may  often  need  to  occur 
at  more  distant  sites  (with  long  hauls  for  truck  transport)  and  added  pressure 
may  exist  for  Increased  reliance  on  confined  aquatic  disposal. 

The  significance  of  these  losses  would  depend  on  the  ecological  value  and  pre¬ 
vious  uses  of  the  land  prior  to  its  use  as  a  dredged  material  disposal  site. 
The  open  water  site  used  for  unconflned  disposal  is  expected  to  be  recolonlzed 
following  cessation  of  disposal  activity  (see  Section  4.08.b(3)(a) ,  Impact  to 
Benthic  Infaunal  Resources).  Land  sites  that  are  developed  for  human  use 
(e.g. ,  disposal  sites),  however,  are  usually  permanently  lost  from  ecological 
production  unless  extensive  effort  is  put  into  reclamation.  Development  of 
nearshore  areas  could  result  in  significant  adverse  losses  of  salmonid  feeding 
habitat. 


b.  Impacts  and  Their  Significance  to  the  Biological  Environment. 

(1)  Flora. 

(a)  Marine  and  Intertidal.  Little  impact  to  marine  and  inter¬ 
tidal  species  Is  expected  under  this  alternative.  Impacts  that  would  occur  to 
Intertidal  and  subtldal  macroalgae  and  eelgrass  would  primarily  be  due  to  the 
introduction  of  short-term  pulses  of  suspended  materials  from  effluent  outfalls 
from  nearshore  or  upland  sites  that  could  interfere  with  photosynthesis  by 
reducing  light  availability.  This  Impact  would  be  expected  to  be  minor  and 
confined  to  the  area  around  the  outfall  and  can  be  reduced  through  proper  con¬ 
trol  of  effluent  discharge.  Relative  Impacts  under  this  alternative  would  be 
less  than  those  predicted  if  Site  Condition  I  had  been  chosen  for  the  uncon¬ 
flned,  open-water  disposal  sites  and  greater  if  Site  Condition  III  had  been 
chosen. 


(b)  Terrestrial .  Significant  adverse  impacts  to  terrestrial  plants 
can  result  with  disposal  of  dredged  material  at  confined  upland  sites.  Site 
preparation  requires  complete  destruction  of  the  existing  habitat  including 
removal  of  vegetation  and  possibly  excavation  of  top  soil  (which  can  be  used 
to  construct  dikes,  berms  or  stored  for  later  use  as  a  soil  cap)  (Canter  et 
al.,  1977).  Under  this  alternative,  approximately  266  acres  of  upland  and 
nearshore  area  would  be  used  to  develop  confined  disposal  sites.  The  impacts 
to  plant  communities  under  this  alternative  are  greater  than  those  associated 
with  Site  Condition  111  and  less  than  tue  impacts  associated  .vith  Site 
Condition  I. 

Following  disposal,  land  sites  may  still  present  significant  adverse  impacts 
to  plants  recolonlzlng  the  area.  High  salt  content  and  the  presence  of  chemi¬ 
cals  may  hinder  successful  germination  and  growth  of  many  plant  species.  In 
addition  to  slowing  or  preventing  reestablishment  of  plant  communities  on 
site,  vegetation  around  the  perimeter  of  the  disposal  area  nay  also  acutely 
impacted  as  a  result  of  salt  seepage  (Harrison  and  Chisholm,  1974). 
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Once  a  disposal  site  Is  no  longer  in  use,  remedial  action  can  be  undertaken  to 
rehabilitate  the  land,  although  this  is  often  difficult  to  accomplish 
(Grosselink.,  1973).  Sites  can  be  seeded  with  saline  resistant  plants  or 
covered  with  enough  top  soil  to  act  as  an  effective  barrier  between  establish¬ 
ing  plants  and  the  dredged  material.  Additionally,  dredged  material  can  be 
deep  plowed  and  limed  to  enhance  soil  conditioning  prior  to  establishment  of 
vegetation  (CZRD,  1978). 

(2)  Plankton. 

(a)  Marine  Phytoplankton.  Impacts  to  phytoplankton  would  result 
during  disposal  operations  from  Inteirmlttent  pulses  of  suspended  material  that 
could  either  promote  and  inhibit  primary  production.  Turbid  mixtures  of 
organic  and  inorganic  material  both  interfere  with  photosynthesis  by  shielding 
light  and  stimulate  growth  by  raising  inorganic  nutrient  levels  above  back¬ 
ground  levels.  Impacts  can  also  occur  from  suspended  materials  adhering  to 
the  surfaces  of  cells,  interfering  with  gaseous/nutrient  transport  across  the 
cell  wall,  possibly  leading  to  mortalities.  Also,  phytoplankton  in  the  path 
of  the  descending  dredged  material  mass  would  be  removed  from  the  euphotlc 
zone  and  lost  (flocculated).  The  release  of  growth  inhibitory  substances  from 
the  dredged  material  may  also  occur.  Concern  chemicals  released  during  dis¬ 
posal  could  result  in  inhibition  of  photosynthesis  by  interfering  with 
metabolic  pathways. 

As  disposal  operations  would  not  occur  during  the  major  portion  of  the  sprlnp 
bloom  period  when  dredging  is  not  permitted  due  to  salmon  and  steelhead  smolt 
outmigration.  The  high  phytoplankton  productivity  at  that  time  of  the  year 
would  not  be  significantly  impacted.  Disposal  would  occur,  however,  during 
the  fall  bloom  period,  so  that  Impacts  to  the  phytoplankton  community  may  be 
somewhat  more  pronounced  than  during  other  times  of  the  year.  The  overall 
impacts  on  primary  production  would  be  localized,  are  likely  not  measurable, 
and  are  not  expected  to  be  significant. 

(b)  Zooplankton.  Impacts  to  zooplankton  could  result  from  sus¬ 
pended  particles  interfering  physically  with  active  feeding.  In  addition, 
suspended  particle  loads  would  dilute  the  concentration  of  food  particles  in 
the  water  for  filter  feeders  and,  in  some  instances,  reduce  the  amount  of 
available  food  (due  to  flocculation  of  phytoplankton). 

Zooplankton  in  the  immediate  disposal  area  could  become  entrained  by  the  dis¬ 
posal  material  with  resultant  mortalities,  however,  most  zooplankton  are 
spatially  distributed  over  a  wide  area  in  the  water  column  and  any  impacts  at 
the  disposal  site  would  not  be  expected  to  significantly  affect  Elliott  Bay 
zooplankton  community  structure. 

Any  Impacts  to  the  Elliott  Bay  zooplankton  community  would  be  localized  and 
short  term.  Chemicals  released  from  the  disposal  operation  may  have  measur¬ 
able,  although  short  term,  and  localized  impacts.  Localized  impacts  could 
Include  mortality.  Inhibition  of  growth  and  reproduction.  However,  the  tem¬ 
poral  nature  of  the  disposal  and  the  small  percentage  of  zooplankton  impacted 
relative  to  the  existing  bay-wide  community,  would  render  this  impact 
insignificant . 
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(3)  Invertebrates. 

(a)  Benthic  Infaunal  Resources.  Two  types  of  impacts  would 
occur  as  a  result  of  dredged  material  disposal  at  the  selected  PSDDA  open- 
water  site:  (1)  physical  impacts,  and  (2)  chemical  impacts.  Each  is  dis¬ 
cussed  in  turn  with  respect  to  probable  Impacts  to  the  sedentary  benthic 
infaunal  resources  existing  within  the  disposal  site  and  immediately  adjacent 
to  it. 

Anticipated  physical  impacts  to  sedentary  benthic  Infaunal  resources  resulting 
from  dredged  material  disposal  in  the  selected  site  would  Include  the  imme¬ 
diate,  but  temporary,  loss  of  benthos  due  to  burial  and  smothering  by  clumps 
of  cohesive  material  within  the  relatively  small  single  dump  bottom  Impact 
area  (  250-foot  diameter,"  see  section  2.03h(l))  of  the  overall  disposal  site. 
Direct  physical  Impacts  from  dredged  material  hitting  the  bottom  would  be 
greatest  in  the  center  of  the  impact  zone  and  dininlsliing  to  negligible  impacts 
toward  the  edges  of  this  zone.  It  is  likely  that  some  of  the  buried  infauna 
would  be  able  to  survive  initial  burial  by  vertically  migrating  out  of 
deposited  material,  particularly  if  they  are  covered  by  less  than  20  cm  of 
material.  Several  benthic  infaunal  species  have  demonstrated  the  ability  to 
migrate  vertically  and  survive  burial  Induced  by  relatively  thick  covers 
(l.e.,  up  to  50  cm)  of  sediments  with  particle  size  distributions  both  similar 
to,  and  different  from,  their  preferred  sediment  habitat  (Maurer,  et  al., 

1978). 

During  periods  of  dredging  inactivity,  partial  recovery  of  benthos  due  to 
recruitment  and  migration  from  surrounding  unlmpacted  areas  can  be  expected. 
Likely  recruits  to  the  disposal  site  may  consist  of  polychaete  opportunists 
such  as  Capitella  capitata,  Splophanes  flnbriata,  and  Boccardia  polybranchla 
(Eattelle  Draft  Report  to  EPA;  Detailed  Chemical  and  Biological  Analysis  of 
Selected  Sediments  From  Puget  Sound,  1985)  as  well  as  from  resident  bivalve 
species,  such  as  Axinopslda  sericata,  and  Macoua  carlottensis.  Recolonization 
may  result  in  the  partial  restoration  and/or  possible  enhancement  of  benthic 
habitat  values  to  foraging  bottom  fishes  (Rhoads  et  al. ,  1978;  Becker  1984). 
Tatum  (1984)  reported  an  increase  in  benthic  species  abundance  at  an  experi¬ 
mental  disposal  site  in  Elliott  Bay  following  disposal  operations.  Addition¬ 
ally,  a  recent  BRAT  survey  of  the  Foul  Area  disposal  site  off  the  coast  of  New 
England  showed  that  benthic  resource  food  values  on  site  were  increased  as  a 
result  of  disposal  activities  relative  to  offsite  conditions  for  many  of  the 
target  flatfish  foraging  strategies  examined,  particularly  fish  foraging  for 
smaller  prey  living  near  the  sediment-water  Interface  (Lunz,  1986). 

Existing  benthic  communities  found  onsite  are  adapted  to  fine-textured,  raediun 
silt/coarse  silt  bottoms.  Potential  changes  in  bottom  sediment  grain  size 
distribution  resulting  from  dredged  material  disposal  would  likely  have  a 
detrimental  impact  on  many  of  the  resident  infaunal  species  (i.e.,  due  to 
lower  reproductive  potential,  Impaired  recruitment  success,  and  survival  of 
young)  as  well  as  negatively  influencing  the  ability  of  burled  adults  to 
vertically  migrate  and  survive  burial  (Maurer,  et  al. ,  1976). 


I 
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Under  the  effects  definition  for  Site  Condition  II  (see  section  2),  sorae  sub- 
lethal  Impacts  to  onsite  benthos  are  possible  from  chronic  exposure  to  dredged 
material.  These  Impacts  would  be  confined  to  the  disposal  site.  The  PSDDA 
monitoring  program  Includes  a  check  of  benthic  community  health  around  the 
disposal  site  to  ensure  that  unacceptable  biological  impacts  are  not  occurring. 
The  severity  and  extent  of  biological  effects  from  the  dredged  material  are 
not  expected  to  be  significant  since  the  majority  of  the  taxa  found  at  tiie 
selected  site  (polychaetes,  bivalves;  Clarke,  1986)  are  not  known  to  be 
acutely  sensitive  to  chemicals  of  concern,  effects  associated  with  Site  Con¬ 
dition  11  would  Include  sublethal  impacts,  with  potential  Increases  in  the 
mortalities  of  the  more  sensitive,  but  less  abundant,  crustacean  species 
(section  3.02b(l)(b)). 

Cumulative  effects  of  exposure  to  the  dredged  material  expected  could  result 
in  a  reduction  in  population  and  community  biomass  of  equilibrium  (Stage  111) 
species,  with  a  corresponding  increase  in  abundances  and  biomass  of  more 
pollution  and  disturbance  tolerant  pioneering  (Stage  I)  species.  This  pattern 
would  also  be  maintained  by  the  periodic  physical  disturbance  of  the  site 
during  dlposal  operations.  Tissue  concentrations  of  contaminants  may  also 
Increase  in  onsite  benthos  exposed  to  the  dredged  material. 

Impacts  that  occur  off  of  the  site  would  not  be  significant,  consisting  of 
food  web  Impacts  and  possibly  sea  surface  microlayer  impacts.  The  former 
involves  mobile  benthos  (crab,  shrimp,  etc.)  feeding  on  disposal  site  benthos 
and  migrating  offsite  with  a  chemical  body  burden  and,  perhaps,  chronic 
effects,  and  contributing  chemicals  via  predation  or  decomposition  to  the  bay 
food  web.  The  degree  of  food  web  transfer  is  unknown,  but  should  not  be  sig¬ 
nificant,  due  to  the  nature  of  the  site  management  condition.  Nearshore, 
intertidal  and  subtidal  invertebrate  fauna  would  not  be  significantly  impacted 
from  the  disposal  operations  due  primarily  to  their  distance  from  the  disposal 
site.  Existing  sea  surface  microlayer  chemicals  may  occasionally  contact  the 
nearshore  benthos  as  a  result  of  currents,  tidal  actions,  and  wind  moving 
chemicals  onshore.  In  the  case  of  Elliott  Bay  site  1,  the  probability  that 
contaminants  from  the  disposal  material  would  significantly  contribute  to  the 
existing  sea  surface  chemical  load,  with  significantly  increased  impacts,  is 
considered  low.  (Word  and  Ebbesmeyer,  1985;  Word  et  al.,  1986;  Hardy,  1986). 

(b)  Intertidal.  Intertidal  Invertebrates  would  be  impacted  by 
any  development  of  the  nearshore  environment  for  use  as  confined  disposal 
sites.  Physical  Impacts  to  sedentary  species  from  dredged  material  disposal 
would  be  the  Immediate  loss  of  intertidal  communities  due  to  burial  during 
disposal  activity.  Effects  observed  at  the  nearshore  site  are  expected  to  be 
sublethal  in  nature  if  material  disposed  in  the  nearshore  environment  contains 
chemicals  in  concentrations  characterized  as  Site  Condition  11.  Some  acute 
impacts  could  be  expected  if  dredged  material  exceeds  Site  Condition  II. 
Species  impacted  would  include  copepods  and  gammarid  amphipods,  which  can 
comprise  30  to  40  percent  (by  abundance)  of  the  species  present  in  Intertidal 
communities.  Chemical  Impacts  are  expected  to  be  localized  to  the  area 
immediate  to  the  effluent  outfall.  Overall  Impact  to  intertidal  communities 
would  be  dependent  on  both  the  amount  of  nearshore  area  taken  for  disposal 
site  use  and  the  level  of  chemicals  in  the  material  disposed. 
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(c)  Mobile  Crab  and  Shrimp  Resources.  Various  shrimp  species 
would  be  Impacted  by  disposal  at  the  selected  site.  The  primary  Impact  would 
occur  during  the  fall  season,  as  moderate  densities  (up  to  885  shrimp  per 
hectare)  have  been  observed  from  the  eastern  half  of  the  site.  Tlie  Impact 
during  the  winter  (primary  dredging  period)  or  summer  would  be  much  reduced. 
Fall  densities  could  conceivably  support  a  limited  commercial  or  recreational 
shrimp  fishery,  were  they  not  located  In  a  very  high  boat  activity  and  harbor 
area  in  Inner  Elliott  Bay. 

Using  a  conservative  analysis,  shrimp  could  suffer  mortalities  In  the  imme¬ 
diate  Impact  zone  from  clumps  of  dlsp>osal  material.  These  clumps  could  bury 
shrimp  to  a  depth  through  which  they  could  not  vertically  migrate.  Mortali¬ 
ties  from  clumped  material  encounters  would  be  minimal  outside  the  Immediate 
center  of  the  drop  Impact  zone,  and  due  to  minimal  projected  dally  depths  of 
dredged  material  expected  (see  section  2.03h(l)).  Deposition  of  material  in 
the  Impact  zone  extending  out  to  the  aprons  of  the  disposal  impact  area  would 
be  light,  and  would  not  Impact  the  shrimps  ability  to  maintain  contact  with 
the  sediment  surface.  However,  some  mortality  due  to  suspended  material  clog¬ 
ging  gill  filaments  are  possible.  Most  shrimp  may  migrate  offsite  in  an 
effort  to  escape  respiratory  distress  Induced  by  elevated  suspended  solids. 

In  time,  shrimp  would  migrate  Into  the  disposal  area,  possibly  attracted  to 
food  organisms  and,  If  they  remain  (l.e.,  colonize  the  site)  could  suffer 
mortalities  during  subsesquent  disposals. 

Possible  other  Impacts  onsite  could  involve  shrimp  exposure  to  sediment 
chemicals  contaminants  and  possible  bioaccumulation,  leading  potentially  to 
sublethal  Impacts  to  shrimp  remaining  on  the  disposal  site.  Shrimp  may  also 
migrate  offsite,  so  that  the  chemicals  could  enter  the  food  web  via  predation. 
Due  to  existing  high  sediment  chemical  levels  In  the  vicinity  of  the  preferred 
site  (Tatum,  1984),  no  commercial  fishery  exists  for  shrimp  in  Elliott  Bay. 

It  Is  likely  that  bloaccumulatlon  of  chemicals  such  as  PCB  may  reduce  the 
marketability  of  shrimp  in  Elliott  Bay,  and  thus  the  commercial  value  of 
shrimp  caught  in  inner  Elliott  Bay  would  probably  be  negligible  under  existing 
conditions. 

(4)  Fish. 

(a)  Anadromous  Fish.  Impacts  of  disposal  operations  on  Impor¬ 
tant  juvenile  salmon  populations  would  be  negligible,  primarily  because  no 
disposal  operations  would  occur  between  April  1  and  June  15,  the  "window" 
designated  by  the  Washington  State  Department  of  Fisheries  to  protect  juvenile 
salmon  during  downstream  migration.  The  majority  of  the  juvenile  salmon 
populations  will  have  migrated  out  of  Elliott  Bay  by  June  15. 

Disposal  would  occasionally  be  coincidental  with  the  presence  of  early  or  late 
migrants  (especially  Chinook  salmon)  or  with  those  species  that  may  tend  to 
remain  in  the  bay  for  extended  periods  of  time  (e.g.,  searun  cutthroat 
trout).  These  juveniles  would  not  be  Impacted  by  the  disposal  operations 
unless  tliey  frequented  the  disposal  area  where  they  could  pass  through  the 
turbidity  plume  and  be  subject  to  turbidity  Impacts,  vdilch  Include  interfer¬ 
ence  with  oxygen  exchange  due  to  suspended  solids  clogging  gill  surfaces,  and 
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slightly  lowered  oxygen  availability  due  to  biological  oxygen  demand  of  the 
suspended  dredged  material  that  forms  the  disposal  plume.  Impacts  to  juve¬ 
niles  due  to  exposure  to  chemicals  In  the  plume  would  probably  be  negligible 
as  most  chemicals  would  be  unavailable,  bound  to  the  sediment  particles  rather 
than  dissolved  In  the  water  column  where  they  could  be  absorbed  across  gill 
surfaces.  Ihese  Impacts,  If  they  occurred  at  all,  would  be  minor  since 
juveniles  typically  avoid  disposal  plumes . 

Mult  salmon  and  trout  migrating  througji  the  bay  would  also  not  be  signifi¬ 
cantly  Impacted  by  disposal  operations  as  the  majority  of  the  fish  would  avoid 
disposal-associated  turbidity  plumes.  Those  fish  that  contact  the  plume,  how¬ 
ever,  would  be  temporarily  Impacted  from  short-term  clogging  of  their  gills  by 
suspended  material,  and  from  slight  depressions  In  dissolved  oxygen  due  to  the 
biological  oxygen  demand  of  the  dredged  material.  However,  these  conditions 
are  far  less  severe  than  the  fish  usually  encounter  when  they  migrate  up  the 
Green-Duwamish  River  during  periods  of  floods  or  hlghwater. 

Contribution  of  chemicals  to  the  sea  surface  microlayer  from  Site  Condition  II 
dredged  materials  may  occur,  but  la  expected  to  be  minor  relative  to  existing 
levels  of  chemicals  from  other  sources  (Word  et  al.,  1986;  Hardy,  1986). 

Actual  chemicals  and  their  concentrations  would  be  difficult  to  identify/ 
measure  In  view  of  many  source  contributions  In  Elliott  Bay.  Mult  salmon  may 
occasionally  swim  at  the  surface  for  short  periods  and  therefore  contact  the 
microlayer  during  their  milling  behavior,  however,  physiological  effects  due 
to  dredged  material  chemicals  would  not  be  expected  to  occur.  For  there  to  be 
a  noticeable  Impact  on  adult  salmon  fished  in  the  bay,  the  salmon  would  have 
to  swim  for  extended  periods  of  time  at  the  surface  and  near  to  the  disposal 
area  or  microlayer  "plume"  to  absorb  chemicals  via  the  gills,  possibly  result¬ 
ing  In  minor  physiological  Impairments.  Swlimning  at  the  surface  for  extended 
periods  Is  not  typical  of  migrating  adult  salmonids.  In  general,  disposal 
operations  Involving  material  suitable  for  Site  Condition  II  should  not  sig¬ 
nificantly  Impact  physiological  mechanisms/ behavior  patterns  of  adult  salmon 
in  Elliott  Bay. 

(b)  Bottom  Fish  Resources.  Negligible  bottom  fish  resources 
were  found  on  or  near  the  selected  site  during  site  specific  studies  In 
February,  June,  and  September  1986  (section  3.02(b)(2c)).  It  is  therefore 
probable  that  the  area  in  Elliott  Bay,  occupied  by  the  selected  site,  does  not 
represent  prime  bottom  fish  habitat.  Nevertheless,  some  direct  and  secondary 
Impacts  to  bottom  fishes  are  expected  to  occur  as  a  result  of  disposal  of  Site 
Condition  II  dredged  material  at  this  site.  Clumps  of  cohesive  material 
Impacting  the  bottom  may  bury  flatfish  such  as  Dover  sole  within  the 
"250-foot"  diameter  bottom  Impact  zone  (see  section  2.03h(l)).  Any  fish  found 
outside  the  bottom  Impact  zone  would  likely  escape  direct  impacts,  but  may 
suffer  some  respiratory  distress  due  to  gill  clogging  and/or  low  dissolved 
oxygen  levels  (l.e.,  due  to  high  COD /BOD  levels),  induced  by  elevated  levels 
of  suspended  solids  within  the  dredged  material  plume.  It  is  highly  likely 
that  fish  would  avoid  stressful  levels  of  suspended  dredged  material  by 
temporarily  moving  out  of  the  area.  In  conclusion,  because  only  low  numbers 
of  bottom  fish  resources  were  found  on  site,  direct  physical  Impacts  from 
disposal  on  these  resources  are  not  expected  to  be  significant. 
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Bottom  fish  resources  uay  also  be  affected  through  secondary  iKpacts  resulttnp, 
from  disposal  of  dredged  material  In  the  preferred  disposal  site.  Benthic 
habitat  within  tne  "250-foot''  impact  zone  is  expected  to  be  temporarily  lost 
as  a  result  of  burial  and  smothering,  further  lowering  the  value  of  the  area 
as  food  habitat  for  bottom  fish.  As  this  area  does  not  appear  to  be  a  prime 
feeding  habitat  area  for  bottomflsh  in  general  (Clarke,  1986),  the  impact  of 
tills  habitat  loss  to  fish  resources  is  not  expected  to  be  significant. 

Benthic  resources,  however,  are  expected  to  recover  during  periods  of  disposal 
inactivity.  Fish  food  habitat  values  might  even  increase  as  a  result  of 
Increased  production  of  pioneering  (stage  1)  opportunistic  species  on  the  dis¬ 
posal  mound  (Rhoads  et  al. ,  1978;  Becker,  1984).  Bottom  fish  foraging  on 
these  opportunistic  species  may  bioaccumulate  chemicals  through  dietary  intake 
of  prey.  Direct  accumulation  of  chemicals  might  also  occur  throuj.h  skin  and 
gill  membranes  as  a  result  of  their  intimate  association  with  the  bottom  sedi¬ 
ments,  particularly  when  buried  in  the  sediments.  Because  the  area  of  the 
disposal  site  only  represents  a  relatively  small  portion  of  the  foraging  habi¬ 
tat  for  demersal  bottom  feeding  fish  in  blliott  Bay,  and  documented  fish  food 
habitat  resources  on  site  are  uniformly  low,  only  very  low  levels  of  chemical 
bioaccumulation  in  fish  predators  are  possible. 

(c)  Freshwater  Fishes.  For  disposal  of  material  unsuitable  for 
unconflned,  open-water  disposal,  impacts  to  freshwater  fish  can  result  from 
the  introduction  of  effluent  discharge  into  freshwater  habitats.  Two  sources 
of  impacts  are  associated  with  effluent  discharge:  (1)  impacts  due  to 
increases  in  turbidity  and  siltation,  and  (2)  impacts  due  to  increases  in 
ciiemicals. 

Fish  S;jecies  in  general,  and  freshwater  game  fish  in  particular,  have  a  low 
tolerance  for  Increases  in  turbidity  (Canter  et  al.,  1977).  Fish  mortality 
due  to  asphyxiation  is  often  the  result  of  the  coating  effect  of  fine  parti¬ 
cles  settling  on  the  gill  filaments  (Sherk  and  O'Connor,  1975),  Eventual 
reduction  in  fish  population  size  and  even  local  species  elinination  liave  been 
found  as  a  result  of  increasing  turbidity  levels  in  streams  that  typically  had 
low  background  levels  of  suspended  solids  (Hollis  et  al. ,  1964). 

Another  possible  Impact  due  to  turbidity  and  siltation  on  fish  populations  is 
through  the  reduction  in  spawning  ground  habitat  (hoilis  et  al.,  1964).  Ripe 
running  fish  will  abandon  previously  used  spawning  grounds  if  siltation  is  too 
great.  Siltation  will  result  in  suffocation  of  fertilized  eggs  by  reducing 
oxygen  exchange  across  the  egg  surface. 

Freshwater  fish  are  generally  more  sensitive  to  cht-nicals  of  concern  than  are 
marine  species  and  are  therefore  more  susceptible  to  chemicals  associated  with 
effluent  runoff  from  confined  disposal  sites.  In  addition,  toxic  metals  are 
more  readily  available  to  organisms  in  freshwater  than  in  saline  waters,  in 
effect  increasing  tlie  exposure  environment.  The  relative  potential  for 
impacts  to  freshwater  fish  under  this  alternative  is  less  than  the  Impacts 
that  would  be  predicted  if  only  Site  Condition  I  were  cho'=en  for  unconfined, 
open-water  disposal  sites  and  greater  than  the  Impact  if  Site  Condition  III 
were  cliosen. 
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(5)  Terrestrial  Wildlife.  Development  of  upland  and  nearshore  con¬ 
fined  disposal  sites  would  require  the  destruction  of  wildlife  habitat  and 
cause  significant  adverse  impacts  to  terrestrial  wildlife.  The  types  of  wild¬ 
life  and  number  of  species  impacted  by  site  construction  would  depend  on  the 
specific  type  of  habitat  being  destroyed.  Disposal  site  construction  on  a 
field  would  impact  generally  smaller-sized  animals  and  relatively  less  diverse 
communities  than  would  be  expected  if  forested  land  were  utilized  as  sites  for 
confined  disposal.  The  significance  of  the  impact  to  terrestrial  species  will 
depend  upon  the  availability  of  nearby  habitat  (and  its  carrying  capac-  Ity) 
to  assimilate  displaced  wildlife.  Relative  Impacts  under  this  alterna-  tive 
will  be  less  than  those  predicted  if  Site  Condition  I  were  chosen  for  the 
unconfined,  open-water  disposal  site  and  greater  than  impacts  if  Site 
Condition  111  were  chosen. 


(6)  Birds. 


(a)  Water  Birds.  The  only  direct  impacts  of  open-water  disposal 
on  waterbirds  would  appear  to  be  the  result  of  temporary  turbidity,  temporary 
loss  of  prey  source,  and  potential  impacts  to  intertidal  organisms  from  drift 
of  suspended  dredged  material.  Turbidity  limits  visibility  and  makes  feeding 
difficult,  if  not  impossible.  Turbidity  from  disposal  activity,  however,  is 
localized  and  temporary;  furthermore,  waterbirds  will  avoid  the  turbidity 
plume  and  feed  elsewhere.  Benthic  resources  at  the  disposal  site  are  gen¬ 
erally  not  utilized  as  food  by  waterbirds.  Few  birds  dive  greater  than  120 
feet  (cormorants  and  loons  may),  which  limits  the  impacts  to  a  few  species. 
Furthermore,  stomach  samples  of  deep-diving  birds  indicate  that  bottomfish 
comprise  only  a  small  proportion  of  the  total  diet.  Thus,  these  birds  do  not 
depend  on  bottom-living  organisms, and,  in  fact,  primarily  utilize  free- 
swimming  fish  such  as  herring  and  snelt. 


Even  if  the  disposal  areas  were  utilized  by  waterbirds  and  the  sites  did  not 
fully  recolonize,  the  total  area  of  impact  is  small  relative  to  the  potential 
feeding  area  in  Puget  Sound.  Waterbirds  are  mobile;  also,  the  preferred  site 
selected  has  relatively  low  biological  productivity  to  begin  with,  such  that 
the  loss  would  be  minimal.  The  potential  loss  of  intertidal  organisms  from 
drift  of  suspended  material  is  considered  to  be  minimal  and  would  not  affect 
waterbirds. 


The  selected  disposal  site  is  not  presently  nor  historically  an  area  of  con¬ 
centration  of  waterbirds.  Elliott  Bay's  primary  value  to  waterbirds  is  in  the 
protected  intertidal  areas,  where  most  of  the  waterbird  sfecles  can  find 
refuge  and  a  food  resource.  Significant  impacts  could  be  expected  to 
shoreblrds  if  nearshore  areas  were  developed  as  confined  disposal  sites. 

(b)  Terrestrial  Birds.  For  material  requiring  confined  dis¬ 
posal,  terrestrial  birds  could  be  significantly  Impacted  under  tne  preferred 
alternative  depending  on  the  types  of  upland  habitat  used  for  construction  of 
confined  disposal  sites.  Impacts  would  be  greater  if  forrested  land  were  used 
relative  to  cleared  land  because  of  the  greater  diversity  of  birds  associated 
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with  the  former.  Following  reclamation  of  the  area  after  the  life  of  the  dis¬ 
posal  site,  subletaal  clironic  impacts  to  terrestrial  oirds  could  occur  due  to 
ingestion  of  plants  and  animals  that  have  accumulated  chemicals  arising  from 
the  dredged  material. 

(7)  Marine  Mammals.  No  significant  long-term  impacts  to  marine 
mammals  indlgeneous  to  or  migrating  through  Elliott  Bay  are  expected  from 
disposal  of  dredged  material  at  the  selected  site.  No  marine  nanroais  dis¬ 
cussed  in  section  3.02(b)(4)  are  abundant  in  Elliott  Bay,  and  their  presence 
in  the  selected  disposal  site  would  only  be  a  rare  occurence.  It  is  therefore 
probable  that  no  significant  physical  or  chemical  impacts  to  marine  mammals 
are  expected.  Those  mammals  in  the  vicinity  of  the  disposal  site  during  a 
disposal  operation,  would  likely  avoid  the  area  during  the  dumping  activity. 
Marine  mammals  feeding  on  bottom  fisli  and  uacroinvertebrates  in  the  vicinity 
of  the  disposal  site  may  accumulate  small  levels  of  chemicals  concentrated  in 
their  prey,  although  the  amount  attributable  to  the  disposal  site  itself  would 
probably  not  be  significant  due  to  their  wide  ranging  foraging  habits  and  the 
small  percentage  of  site  use  (Wrlglit,  l97o). 

(8)  Endangered  and  Threatened  Species.  Biological  assessments  have 
been  prepared  that  evaluate  potential  impacts  to  bald  eagles,  gray  whales,  and 
humpback  whales  (exhibit  A).  The  only  species  on  the  Federal  list  that  are 
found  in  Puget  Sound  are  ttie  gray  whale,  humpback  whale,  peregrine  falcon,  and 
bald  eagle.  Gray  whales  are  regularly,  though  Infrequently,  sighted  in  Puget 
Sound.  These  are  considered  stragglers  which  may  or  may  not  feed  while  in 
Puget  Sound.  Some  of  the  few  recent  sightings  of  gray  whales  in  Puget  Sound 
have  been  relatively  close  to  the  preferred  disposal  site.  In  each  case,  the 
whales  were  present  for  no  more  than  1  day  and  were  not  seen  again  in  the  same 
area.  The  implication  is  that  the  whales  are  "passing  through"  (and  in  all 
likelihood  not  feeding)  and  find  no  special  attraction  for  any  one  area.  It 
thus  appears  that  selection  of  the  proposed  disposal  areas  would  not  impact 
gray  whales,  regardless  of  the  sites  ultimately  selected.  Much  the  same 
arguments  can  be  made  for  humpback  whales. 

Peregrine  falcons  are  rarely  observed  in  the  vicinity  of  any  of  the  selected 
disposal  areas;  rarely  enough,  in  fact,  that  the  U.S.  Fish  and  Wildlife 
Service  did  not  Include  this  species  on  its  list  of  species  that  should  be 
considered  in  the  biological  assessment.  i'heir  prey  base  consists  of  small 
waterblrds,  primarily  ducks  such  as  teal,  and  shorebirds.  Peregrines  prefer 
to  stoop  on  large  flocks  of  such  birds,  wuere  they  uave  greater  odds  of  find¬ 
ing  one  that  is  weak  or  confused  and,  hence,  easy  prey.  Such  flocks  are  most 
often  in  protected  bays  in  intertidal  or  shallow  subtidal  habitats.  The  open- 
water  disposal  sites  are  relatively  unprotected  and  generally  do  not  attract 
large  numbers  of  waterblrds.  The  lack  of  such  large  flocks  at  the  proposth 
disposal  areas  sites  that  selection  of  the  area  would  not  impact  peregrines 
(since  their  prey  base  would  not  be  affected). 

Bald  eagles  are  present  throughout  the  year  near  the  selected  disposal  site. 
They  feed  on  whatever  may  be  present  (ducks,  gulls,  live  surf ace-swimming 
fish,  dead  animals  washed  ashore,  etc.).  Again,  concentrations  of  birds  or 
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fish  are  helpful  for  prey-capture  success.  The  selected  disposal  sites  for 
Elliott  Bay  does  not  have  large  concentrations  of  animals  and  thus  feeding  by 
bald  eagles  would  not  be  affected. 

Other  potential  affects  associated  with  the  disposal  site  include  primarily 
human  disturbance  and  noise  from  disposal  barges.  The  most  important  con¬ 
sideration  is  that  the  selected  site  is  not  near  regular  areas  of  animal  use. 
Thus,  human  disturbance  and  noise  are  not  expected  to  affect  any  endangered 
species. 


c .  Impacts  and  Their  Significance  to  Human  Environae n t . 

(1)  Social  Economic.  Adverse  Impacts  to  waterborne  commerce  move¬ 
ments  in  Elliott  Bay  and  vicinity,  and  related  port  terminal  and  industrial 
development  are  expected  to  be  substantially  less  with  this  alternative  rela¬ 
tive  to  the  No  Action  alternative.  Because  of  higher  costs  associated  with 
dredging  and  dredged  material  disposal,  dredging  cycles  may  be  extended  over 
that  experienced  in  the  ^jast.  However,  delays  would  be  less  under  this 
alternative  than  those  expected  if  Site  Condition  I  were  chosen  for  management 
of  the  unconfined,  open-water  disposal  sites.  The  Dredging  and  Disposal 
Activity  section  (see  below)  presents  a  comparative  analysis  of  the  costs 
associated  with  dredging  under  the  alternatives  considered  by  PSDDA. 

Impacts  to  sport  fishing  could  also  occur  due  to  displacement  by  tugs  and 
barges  at  the  disposal  site  (see  Navigation  section  oelow) .  In  addition, 
impacts  to  land  and  beach  use  could  also  be  expected  if  nearshore  and  upland 
disposal  sites  were  developed  in  recreational  areas.  Overall,  social  economic 
Impacts  are  not  expected  to  be  significant. 

(2)  Transportation. 

(a)  Navigation.  Normal  average  annual  dredged  material  disposal 
activity  in  Elliott  Bay  is  expected  to  be  about  45  to  50  days  per  year,  about 
the  same  or  a  little  less  than  the  level  experienced  over  the  past  15  years. 
Disposal  activity  could  be  considerably  greater  than  this  level  for  several 
years  if  the  Duwamlsh  Navigation  Improvement  project  is  undertaken.  Actual 
activity  would  depend  on  dredging  projects  undertaken,  and  the  results  of 
chemical  and  biological  tests  performed  on  material  to  be  dredged.  As  naviga¬ 
tion  channels  would  be  maintained,  there  would  be  no  adverse  impacts  on  naviga¬ 
tion  activity  due  to  channel  shoaling.  Barge-tug  movement  during  disposal 
operations  is  not  expected  to  be  much  different  than  at  present  and  conse¬ 
quently  there  should  be  no  significant  navigation  conflicts  with  commercial  or 
pleasure  craft. 

Since  disposal  typically  is  accompanied  by  dredging,  the  Elliott  Bay  selected 
site  would  not  be  used  during  the  salmon  and  steelhead  snolt  outmigration: 

April  1  through  June  15.  During  times  of  normal  site  use,  disposal  activity 
at  the  site  would  be  expected  to  average  about  two  to  four  barges  per  day  with 
peak  activity  of  10  barges  per  day  (table  4,9). 
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vJhen  proceeding  to  the  disposal  site,  tug  and  barge  combinations  move  at  a 
slovier  rate  loaded  than  unloaded.  Average  travel  speed  is  typically  around 
5  knots.  Once  on  site,  disposal  operations  within  the  1,800-foot  diameter 
disposal  zone  usually  require  between  5  and  10  minutes.  On  occasion,  weather 
constraints  and  repositioning  requirements  (to  ensure  proper  location  of 
disposal)  can  increase  the  onsite  time  to  as  much  as  20  minutes.  Using  an 
average  of  10  minutes,  and  assuming  three  to  four  barges  per  day,  normal  site 
occupancy  could  amount  to  about  30  to  AO  minutes  per  day  or  about  25  hours  per 
year. 

Though  delays  in  disposal  activities  could  result  from  avoiding  conflicts  with 
tribal  fisheries  (see  below),  they  are  unlikely,  given  the  anticipated  and 
required  coordination  between  dredgers  and  the  tribes. 

Disposal  operations  at  the  selected  site  would  represent  a  slight  increase  in 
navigation  traffic  for  the  site  proper.  With  Increased  water  traffic,  there 
is  an  increase  in  risk  of  minor  oil  leaks  or  spills,  and  of  vessel  colli¬ 
sions.  The  infrequent  site  use,  and  the  short  duration  of  site  occupancy, 
combined  with  the  use  of  the  Coast  Guard’s  vessel  traffic  system,  indicate 
tliat  these  risks  are  likely  not  significant. 

(b)  Land.  Impacts  to  land  transportation  would  be  similar, 
though  less  than  those  resulting  from  the  No  Action  alternative,  as  about 
32  percent  of  future  dredged  material  is  expected  to  be  found  allowable  to  be 
placed  in  the  Elliott  Bay  disposal  site.  Truck  hauls  and  traffic  congestion 
associated  with  upland  disposal  would  be  less  than  under  the  No  Action 
alternative  where  most  dredged  material  would  be  placed  in  nearshore  or  upland 
sites. 

(3)  Dredging  and  Disposal  Activity.  The  overall  impact  of  this 
alternative  on  dredging  activity  in  Elliott  Bay  would  be  to  increase  the 
volume  of  material  found  acceptable  for  unconfined,  open-water  disposal  over 
that  allowable  under  existirg  Interim  criteria.  Until  June  7,  1987  the 
acceptability  ot  material  for  open-water  disposal  in  Elliott  Bay  was  based  on 
the  Fourmile  Rock  Interim  Criteria.  That  site  has  now  closed  with  the  expira¬ 
tion  oi  the  shoreline  permit.  However,  the  State  and  local  governments  have 
indicated  that,  absent  action  by  PSDDA,  these  criteria  would  be  replaced  with 
PSIC.  Using  PSIC,  only  about  13  percent  of  the  future  Elliott  Bay  area 
material  is  expected  to  be  acceptable  for  unconfined,  open-water  disposal. 

Under  the  selected  site  management  condition,  3.4  million  c.y.  of  material  is 
projected  over  the  next  15  years  to  be  found  acceptable  for  unconfined, 
open-water  disposal  at  the  selected  Elliott  Bay  disposal  site  (table  4.2b). 
Actual  disposal  will  depend  upon  the  outcome  of  chemical  and  biological  tests 
conducted  on  the  material  and  the  actual  projects  proposed  for  dredging. 

Costs  of  dredging  (Includes  testing,  dredging,  compliance  inspections,  and 
open-water  site  monitoring  costs)  over  the  next  15  years  in  Elliott  Ray  usine 
Site  Condition  II  would  be  approximately  $162  million  (table  4.6).  Assumptions 
and  detailed  calculations  used  in  deriving  these  estimates  are  described  in 
the  EPTA  (part  11,  section  10).  It  is  anticipated  that  as  source  control 
improves  and  project-specific  experience  and  data  become  available,  the  portion 
of  future  dredged  material  that  is  acceptable  for  unconfined,  open-water 
disposal  would  increase. 


(4)  Native  American  Fishing.  The  selected  alternative  is  not 
expected  to  significantly  Impact  Native  American  fishing  in  inner  Elliott 
Bay*  As  described  In  section  2,  steps  have  been  outlined  to  ensure  that 
disposal-related  vessel  traffic  would  be  compatible  with  tribal  fishing. 

Disposal  operations  are  not  expected  to  affect  salmonlds  In  Elliott  Bay.  The 
disposal  site  is  situated  in  water  greater  than  200  feet  deep  and  salmonids 
feed  at  shallower  depths.  Adult  salmon  and  steelhead  trout  migrating  through 
the  disposal  site  should  not  be  impacted  by  disposal  operations  as  the  major¬ 
ity  of  the  fish  would  avoid  disposal-related  turbidity  plumes.  The  few  fish 
that  may  pass  through  the  plume  may  be  stressed  to  a  minor  degree.  However, 
this  disturbance  would  be  short  duration  and  would  not  have  any  long-term 
effect  on  the  health  of  the  fish.  The  sea  surface  taicrolayer  is  also  not 
expected  to  significantly  impact  salmonids  or  to  have  an  effect  on  fishing 
gear.  Contributions  of  dredged  material  to  the  sea  surface  microlayer  have 
not  been  quantified,  but  are  not  considered  significant  relative  to  other 
probable  sources  from  permitted  discharges.  Adult  salmon  may  occasionally 
swim  at  the  surface  for  short  periods  (during  milling  behaviour),  but  contact 
with  sea  surface  microlayer  chemicals  would  not  affect  the  physiological 
health  on  marketability  of  the  fish.  The  mlcrolayer  is  not  thought  to  be  con¬ 
tinuous  on  the  sea  surface,  and  appears  to  be  easily  disrupted;  therefore, 
chemical  problems  with  fishing  gear  and  nets  contacting  the  sea  surface 
microlayer  near  the  disposal  site  would  not  be  significant. 

Possible  tribal  concerns  regarding  the  Impact  of  the  PSDDA  proposal  to  water 
quality  and  fisheries  resources  upon  which  the  tribal  activities  are  dependent 
are  addressed  earlier  in  section  4  of  the  DEIS. 

(5)  Non-Indian  Commercial  and  Recreational  Fishing.  Non-Indian  fish¬ 
ing  activities  may  be  displaced  during  the  discharge  of  dredged  material  at 
the  selected  disposal  site.  At  times  of  major  dredging  activity,  this  dis¬ 
placement  could  persist  for  5  to  10  minutes,  10  times  per  day.  The  selected 
disposal  site  has  been  located  to  minimize  potential  conflicts  with  known  com¬ 
mercial  and  sports  fishing  activities.  It  is  anticipated  that  displacements 
are  more  probable  for  sports  fishermen  than  for  commercial  activities.  The 
disposal  site  location  and  the  relatively  short  duration  of  site  use,  are 
expected  to  preclude  any  significant  adverse  effects  to  fishing  activities  and 
catch  success  in  these  waters. 

(6)  human  Health. 

(a)  Via  Seafood  Consumption.  No  impact  on  human  health  is 
anticipated  from  the  consumption  of  seafood  that  might  be  in  or  near  the  dis¬ 
posal  site.  Only  suitable  dredged  material  will  be  allowed  for  disposal  at 
the  site.  No  significant  Impact  to  human  health  is  expected  with  Site 
Condition  II. 


(b)  Via  Drinking  Water.  Vdien  marine/brackish,  dredged  material 
is  placed  in  a  confined  nearshore  or  upland  disposal  facility,  the  potential 
exists  to  generate  leachates  having  adverse  impacts  on  ground  water  and 
surface  water  used  for  drinking.  Under  this  alternative,  material  forecasted 
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to  be  found  unsuitable  for  unconflned,  open-water  disposal  will  have  to  be 
placed  In  a  confined  site.  If  the  material  is  placed  in  a  nearshore  or  upland 
facility,  then  potential  for  drinking  water  chemical  impacts  exists,  espe¬ 
cially  if  design  features  such  as  leachate  collection  systems,  effluent  con¬ 
trol,  or  runoff  control  are  not  used  or  fail.  Development  of  any  upland  or 
nearshore  disposal  sites,  and  the  types  of  material  allowed  in  these  sites, 
would  be  subject  to  State  and  Federal  regulations  designed  to  protect  drinking 
water  sources.  Ihe  relative  potential  for  ground  water  chemical  inpacts  under 
this  alternative  Is  less  than  the  Impacts  that  would  be  predicted  if  Site 
Condition  1  had  been  chosen  for  the  unconfined,  open-water  disposal  sites  and 
greater  than  the  Impacts  if  Site  Condition  III  had  been  chosen. 

(c)  Via  Inhalation  of  Dust.  Dredged  material  placed  on  nearshore 
and  upland  disposal  sites  provides  a  potential  source  of  dust  with  chemicals 

of  concern  that  could  have  an  impact  on  workers  and  residents  living  around 
such  a  site.  Dust  production  can  especially  be  of  concern  at  multiuser  sites 
where  the  deposited  dredged  material  is  being  reworked.  This  can  also  be  the 
case  at  a  disposal  site  that  is  being  prepared  for  alternate  uses.  The  impacts 
to  human  health  from  inhalation  of  dust  can  be  minimized  by  the  application  of 
suitable  ground  cover.  The  relative  potential  for  dust  production  under  this 
alternative  Is  less  than  would  be  predicted  if  Site  Condition  I  had  been 
chosen  for  the  unconflned,  open-water  disposal  sites,  and  is  greater  than  if 
Site  Condition  III  had  been  chosen. 

(d)  Via  Direct  Exposure.  Little  direct  exposure  of  humans  to 
contaminated  dredged  material  occurs.  The  only  segment  of  the  population  that 
might  be  expected  to  cone  into  direct  contact  with  uredged  laateriai  are  workers 
on  dredging  crews  and  at  upland  and  nearshore  disposal  facilities.  Material 
that  Is  tiighly  contaminated  could  be  placed  in  secure  disposal  sites  where 
protection  against  exposure  to  chemicals  would  be  minimized  by  operational 
procedures  (i.e.,  wearing  protective  clothing  and  respirator,  security  to 
limit  access  to  the  site,  application  of  coverage  soil  for  disposal). 

(7)  Noise .  There  have  been  no  measurements  of  a,;.bient  noise  levels 
or  of  the  actual  noise  at  the  shore  which  would  be  produced  by  disposal  equip¬ 
ment  operating  at  the  preferred  disposal  site  in  Elliott  Bay.  However,  noise 
studies  have  been  done  at  the  shore  adjacent  to  the  Fourmile  Rock  disposal 
site  in  Elliott  Bay  tiiat  provide  some  estimation  of  ttu'  n.^ise  i&ipact  of 
disposal  operations. 

Between  20  September  1985  ana  24  June  1986,  eight  separate  noise  studies  were 
conducted  in  the  residential  area  near  the  Fourmile  Rock  site  by  two  noise 
consultants.  Ambient  noise  measured  between  35  and  70  dBA  and  averaged  from 
35  to  51  dBA  during  the  different  measuring  periods.  Noise  from  tugs  and  tug- 
barge  combinations  was  measured  at  between  37  and  46  dBA.  The  average  noise 
levels  were  in  the  low  40’ s.  The  exception  was  one  barge  which  measured 
58  dBA  for  a  short  time.  Muffling  has  since  been  added  to  bring  the  noise 
level  down  further.  In  a  number  of  cases,  the  noise  testers  reported  that  the 
tugs  and  barges  could  not  be  neard  above  ambient  noise  at  the  shore. 


The  selected  Elliott  Bay  site  will  be  at  least  2,500  feet  from  the  Seattle 
shoreline.  It  Is  assumed  that  noise  Impacts  from  use  of  the  site  will  be  well 
within  State  and  Federal  noise  standards  and,  In  many  cases,  unnotlceable. 

(8)  Esthetics.  Disposal  operations  are  not  expected  to  signifi¬ 
cantly  affect  the  esthetic  quality  or  experience  in  Elliott  Bay  and  vicin¬ 
ity.  The  disposal  operations  will  be  only  a  minor  part  of  the  marine 
activities  cxigolng  in  a  busy  harbor/marine  transport  area.  Viewers  from  the 
various  shoreline  areas  Identified  In  section  3  will  see  the  occasional  pres¬ 
ence  (between  one  and  10  times  dally  during  dredging  operations)  of  a  tug  and 
barge  moving  Into  the  Inner  bay  area,  spending  about  5  to  10  minutes  for 
disposal,  and  leaving  the  area.  The  tug  and  barge  will  be  most  noticeable 
from  the  Seattle  waterfront,  from  high-rise  office  buildings,  and  from  the 
West  Seattle  shoreline  and  bluff  residential  areas.  The  operations  will  not 
be  particularly  noticeable  from  the  remaining  view  areas  identified  in  chapter 
3,  such  as  from  Magnolia  Bluff  residences.  Viewers  closest  to  the  operation 
may  occasionally  observe  a  localized  turbidity  plume  in  the  vicinity  of  the 
barge  immediately  following  disposal.  This  plume  will  be  short  term  and  may 
be  masked  at  times  by  Duwamlsh  River  runoff  during  high  flow  periods.  Some 
viewers  may  perceive  the  tug  and  barge  activity  in  a  positive  sense,  in  that 
it  is  an  Integral  part  of  normal  marine  activities  in  Elliott  Bay  and  does  not 
detract  from  the  overall  view  experience. 

(9)  Historic  Impacts.  As  part  of  the  disposal  site  identification 
mapping  studies,  a  literature  search  was  undertaken  to  establish  If  any 
historically  significant  shipwrecks  were  located  within  the  Elliott  Bay 
selected  or  alternative  disposal  sites.  None  were  identified  (DSSTA). 

However,  in  March  1988,  additional  literature  review  and  sidescan  sonar 
studies  were  made  of  the  selected  disposal  site  and  shipwrecks  were  found 
there.  Further  studies  are  underway  to  mitigate  for  potential  adverse  impacts 
in  close  coordination  with  the  State  of  Washington  Office  of  Archaeology  and 
Historic  Preservation  (see  FEIS  exhibits  C  and  D). 

d.  Cumulative  hnpacts.  In  Elliott  Bay,  utilization  of  the  selected  dis¬ 
posal  site  would  ultimately  result  in  an  overall  reduction  of  cumulative 
Impacts  to  deepwater  benthic  resources.  Disposal  would  no  longer  occur  in  the 
deeper,  higher  energy  "transition  zone"  environment  of  the  DNR  Fourmlle  Rock 
site  so  that  overall  dispersion  and  consequent  exposure  of  organisms  to 
dredged  material  chemicals  will  be  reduced.  Establishment  of  a  climax  benthic 
community  at  Fourmlle  Rock  may  take  longer  than  for  the  existing  Port  Gardner 
DNR  site  due  to  a  higher  concentration  of  chemicals;  however,  the  site  is 
presently  utilized  by  shrimp  and  bottom  fish,  and  there  is  no  reason  to 
believe  that  full  benthic  community  establishment  would  be  significantly 
delayed.  Ihe  existing  sediment  at  the  selected  site  would  be  gradually 
covered  by  dredged  materials,  considered  to  have,  on  balance,  lower  chemical 
levels  than  the  existing  sediments  in  Inner  Elliott  Bay.  Shrimp  populations 
would  in  general,  experience  a  less  chemically  impacted  habitat.  Overall, 
disposal  at  the  selected  low  erosional  site  may,  in  concert  with  the  expected 
improvement  at  the  DNR  Fourmlle  Rock  site,  result  in  a  cumulative  improvement 
of  deepwater  benthic  habitat  in  Elliott  Bay. 


e.  Relationship  to  Existing  Plans,  Policies,  and  Controls. 

(1)  Clean  Water  Act,  Sections  4U4/401.  Procedures  used  in  identifyinj^, 
the  selected  Elliott  Bay  disposal  site  and  site  management  condition  are  con¬ 
sistent  with  the  404(b)(1)  Guidelines  for  Specification  of  Discharge  Sites  for 
Dredged  or  Fill  Material  (40  CFR  Part  230).  Federal  advance  identification  of 
the  selected  site  as  suitable  for  disposal  of  dredged  material  pursuant  to 
part  230.80  of  the  Guidelines  is  addressed  in  exhibit  B.  The  selected  site 
and  site  management  condition  are  also  consistent  with  Ecology  guidelines  for 
State  water  quality  certification  pursuant  to  Section  401  of  the  CWA. 

(2)  Coastal  Zone  Management.  Tne  Coastal  Zone  Management  Act  (tZMA) 
(Public  Law  91-583;  86  Stat.  1280)  was  passed  by  the  United  States  Congress  in 
1972.  In  June  1976,  the  State  of  Washington  Coastal  Zone  Management  Program 
(CZMP)  was  approved  to  receive  funding  allowing  the  CZMA  to  be  Implemented  via 
the  State  Shoreline  Managnient  Act  (SMA)  of  1971.  As  passed  by  the  State 
legislature,  the  SMA  provides  "for  the  management  of  Washington's  shorelines 
by  planning  and  fostering  all  reasonable  and  appropriate  uses."  The  SMA  is 
implemented  through  detailed  planning  efforts  that  culminated  in  the  Shoreline 
Master  Programs  (SMP)  for  the  large  municipalities  and  counties  of  the  State. 
The  selected  alternative  is  consistent  with  the  SMA  and  the  current  State 
CZMP,  satisfying  consistency  witli  State  and  Federal  coastal  zone  uanagement 
requirements. 

(3)  City  of  Seattle  Master  Program.  The  selected  disposal  site  is 
located  within  the  jurisdiction  of  the  city  of  Seattle,  which  adopted  its 
shoreline  master  program  in  1986.  The  site  lies  within  the  shoreline  environ¬ 
ment  classified  as  conservancy  navigation.  Designation  of  unconfined,  open- 
water  disposal  is  a  principal  and  accessory  conditional  use  in  this  classifi¬ 
cation.  Dredged  material  disposal  at  currently  designated  and  permitted  sites 
is  a  principal  use  permitted  outright. 

(4)  Department  of  Natural  Resources  (DNR)  Policy  on  Open-Water 
Disposal  of  Dredged  Material  into  Puget  Sound.  Sites  throughout  the  Puget 
Sound  area  have  been  designated  by  DNR  for  open-water  disposal.  If  the 
dredged  material  cannot  be  beneficially  utilized  (e.g.,  creation  of  artificial 
inlands,  landfill),  and  it  is  approved  by  all  of  the  various  regulatory 
agencies  for  open-water  disposal,  it  can  be  deposited  in  one  oi  the  DNR 
sites.  Fees  and  leases  from  DM  and  permits  from  other  agencies  are  all 
required  before  aisposal  of  dredged  material  can  occur.  The  selected  Elliott 
Bay  site  will  be  an  approved  DM  open-water  disposal  site  once  the  local 
shoreline  permit  has  been  granted  by  the  city  of  Seattle. 

(5)  Executive  Order  1199U,  Protection  of  Wetlands.  The  Intent  of 
Executive  Order  11990  is  to  protect  wetlands  because  of  the  significant  cumu¬ 
lative  losses  that  have  occurred,  and  due  to  their  high  value  to  biological 
productivity  and  their  many  otlier  critical  functions.  As  tlie  selected  Elliott 
Bay  site  lies  in  water  over  200  feet  deep,  no  wetlands  would  be  directly 
affected.  Dredging  projects  which  could  affect  wetlands  would  be  evaluated  on 
a  project  by  project  basis  at  the  time  the  project  is  reviewed  for  permits 
under  Section  404  of  the  CWA. 
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(6)  Executive  Order  11988,  Flood  Plain  Management.  The  Intent  of 
Executive  Order  11988  Is  to  provide  guidance  and  regulation  for  projects 
located  In,  and  affecting,  the  flood  plain.  Executive  Order  11988  requires, 
to  the  extent  possible,  avoidance  of  long-  and  short-term  adverse  Impacts 
associated  with  occupancy  and  modification  of  flood  plains. 

As  the  selected  open-water  disposal  site  lies  In  water  over  200  feet  deep,  no 
direct  flood  plain  Impacts  would  be  Involved  by  use  of  this  site.  Dredging 
projects  which  could  affect  the  flood  plain  would  be  evaluated  on  a  project  by 
project  basis  at  the  time  the  projects  are  reviewed  for  permits  under  Section 
404  of  the  CWA. 

(7)  Puget  Sound  Water  Quality  Comprehensive  Plan.  The  Puget  Sound 
Water  Quality  Comprehensive  Plan  was  adopted  17  December  1986.  The  contami¬ 
nated  sediment  and  dredging  program  of  the  plan  contains  a  sediment  program 
goal  "to  reduce  and  ultimately  eliminate  adverse  effects  on  biological 
resources  and  humans  from  sediment  contamination  throughout  the  Sound  by 
reducing  or  eliminating  discharges  of  toxic  contaminants  and  by  capping, 
treating,  or  removing  contaminated  sediments.”  The  plan  also  adopts  the  fol¬ 
lowing  policies  which  shall  be  followed  by  all  State  and  local  agencies  In 
actions  affecting  sediment  quality.  Including  rulemaking,  setting  priorities 
for  funding  and  actions,  and  developing  permit  programs: 

"All  government  actions  will  lead  toward  eliminating  the 
presence  of  sediments  In  the  Puget  Sound  basin  that  cause 
observable  adverse  effects  to  biological  resources  or  pose  a 
serious  health  risk  to  humans." 

"Programs  for  management  of  dredging  and  disposal  of  sedi¬ 
ments  should  result  In  a  net  reduction  In  the  exposure  of 
organisms  to  adverse  effects.  (The  intent  of  this  policy  is 
that  dredging  and  disposal  contribute  to  the  cleanup  of  the 
Sound  by  allowing  unconfinad,  open-water  sites  to  have  only 
low  levels  of  contamination  and  to  dispose  of  more  contami¬ 
nated  sediments  in  a  manner  that  prevents  continued  exposure 
of  organisms  to  adverse  effects.  For  proposals  where  dredg¬ 
ing  will  expose  contaminated  sediments,  project-specific 
mitigation  measures  may  be  required.” 

"Remedial  programs  (which  may  include  capping  inplace)  shall 
be  undertaken  when  feasible  to  reduce,  with  the  intent  of 
eliminating,  the  exposure  of  aquatic  organisms  to  sediments 
having  adverse  effects." 

The  selected  site  is  located  to  minimize  the  exposure  of  aquatic  animals  to 
dredged  material  placed  at  the  unconfined  site.  The  site  is  relatively  non- 
dispersive  and  situated  away  from  high  abundances  of  Important  aquatic  species 
and  from  human  use  areas  of  the  sound.  Although  the  species  potentially 
exposed  to  the  dredged  material  at  the  disposal  site  is  different  from  those 
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present  at  the  dredging  site,  the  net  effect  of  the  dredging  and  disposal 
action  could  be  to  reduce  overall  exposure  potential  by  Moving  the  material 
from  shallow  estuarine  areas  to  deeper  marine  waters. 

Per  the  definition  of  the  selected  site  management  condition,  tiie  material  to 
be  discharged  at  the  unconflned,  open-water  sites  Is  not  expected  to  pose  a 
serious  risk  to  human  health.  Though  the  selected  condition  could  poten¬ 
tially  result  in  some  "observable  adverse  effect”  in  the  form  of  sublethal 
effects  to  any  organisms  that  remain  within  the  disposal  site  dilution  zone 
for  an  extended  period  of  time,  the  discharge  of  substantially  better  (or 
"cleaner")  material  on  the  sites  would  likely  result  in  an  aggregate  condition 
comparable  to  the  stated  plan  policy. 

The  dredger  does  not  typically  control  the  original  discnarge  of  chemicals  of 
concern  into  the  aquatic  environment.  Nevertheless,  the  PSDDA  study  has  high¬ 
lighted  the  importance  of  the  PSWQA  goal  relative  to  "reducing  or  eliminating 
discharges  of  toxic  contaminants"  into  the  Sound.  As  this  goal  would  be 
achieved  through  Improved  source  control,  material  dredged  from  the  Sound’s 
waterways  should  Improve  In  quality,  as  should  the  condition  at  the  disposal 
sites.  Consequently,  source  control  must  remain  a  high  priority  for 
protection  of  the  Sound. 

For  the  reasons  described  above,  the  PSDDA  selected  alternative  for  Elliott 
Bay  Is  considered  to  be  consistent  with  the  1987  Puget  Sound  Water  Quality 
Comprehensive  Plan. 

(8)  American  Indian  Religious  Freedom  Act.  The  American  Indian 
Religious  Freedom  Act  of  1978  (AIRFA)  requires  Federal  agencies  to  ensure  that 
none  of  their  actions  interfere  with  the  inherent  right  of  individual  Native 
Americans  (including  American  Indians,  Eskimos,  Aleuts,  and  Native  Hawailans) 
to  believe,  express,  and  exercise  their  traditional  religions.  These  rights 
include  access  to  religious  sites,  use  and  possession  of  sacred  objects,  ami 
the  freedom  to  worship  through  traditional  ceremonials  a-id  rites.  The  AIRFA 
requires  coordination  between  Federal  agencies  and  Native  Americans  to  ensure 
tliat  federally  supported  projects  or  projects  on  Federal  land  do  not  infringe 
on  the  religious  practices  of  Native  Americans. 

Coordination  between  PSDDA  agencies  and  potentially  affected  tribes  has 
occurred  throughout  the  study,  and  is  an  ongoing  process. 

4.09  Alternative  Eb2-II;  Elliott  Bay  bite  1  With  Site  Condition  II.  San>  of 
the  potential  environmental  effects  of  disposal  of  dredged  material  at  the 
alternate  site  in  Elliott  Bay  (site  2)  are  similar  to  those  of  the  selected 
alternative  (site  1).  This  i.s  a  direct  result  of  the  site  identification 
process:  both  sites  are  located  in  relatively  nondispersi ve  environments  and 

are  positioned  to  minimize  disturbance  to  key  bottom  resources.  Differences 
in  their  physical,  biological  and  liurnan  environments,  and  consequent  differ¬ 
ences  in  environmental  effects  that  would  result  by  their  use  as  dredged 
material  disposal  sites,  are  described  below. 


a.  Impacts  and  Their  Significance  to  the  Physical  Environment.  Environ¬ 
mental  consequences  from  disposal  of  acceptable  (per  Condition  II)  dredged 
material  at  ttie  Elliott  Bay  site  2  would  be  the  same  as  those  described  for 
site  1  above  for  air  quality  and  land.  Data  from  both  the  deposltlonal  analy¬ 
sis  and  current  meter  studies  (DSITA,  1987)  suggest  that  site  2  Is  less  depo¬ 
sltlonal  than  site  1.  Currents  In  the  vicinity  of  site  2  peaked  at  37.5 
cm/ sec  (1  percent  peak),  In  excess  of  the  25  cm/ sec  site  identification  guide¬ 
line,  suggesting  that  material  deposited  at  this  site  could  occasionally  be 
resuspended  and  transported  offsite.  This  potential  transport  route  could 
adversely  effect  sediment  composition  off  site. 

Water  quality  at  site  2  is  substantially  better  (State  Water  Quality  Class 
"AA"  -  extraordinary)  than  that  found  at  site  1  (Class  ”A"  -  very  good).  As  a 
result,  local  adverse  effects  to  water  quality  that  would  occur  within 
approved  mixing  zones  during  disposal  operations,  even  though  they  would  be 
the  same  as  discussed  for  site  1,  they  would  be  more  noticeable,  and  perhaps 
more  significant,  at  site  2.  However,  these  effects  are  still  not  considered 
significant  due  to  their  short-term  persistence  and  the  nature  of  the  material 
that  would  be  discharged. 


b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Envi¬ 
ronmental  effects  resulting  from  the  disposal  of  acceptable  fper  Condition  II) 
dredged  material  at  site  2  in  Elliott  Bay  would  be  similar  to  those  described 
for  site  1  above  for  flora,  benthic  invertebrates,  crabs,  anadromous  fish, 
birds,  marine  mammals  and  threatened  and  endangered  species.  Although  some 
differences  in  impact  are  expected  between  the  two  sites,  the  differences  are 
not  expected  to  result  in  significant  differences  in  impacts  to  resources. 


Use  of  site  2  in  Elliott  Bay  would  result  in  a  lesser  loss  of  shrimp  from  the 
disposal  site  when  compared  to  site  1,  as  shrimp  were  measurably  less  abundant 
at  site  2  (DSS  TA,  1987).  Differences  between  the  sites,  which  varied  by 
season,  were  most  prominent  during  September,  when  the  preferred  site  con¬ 
tained  many  more  shrimp  (322-885/ha)  than  site  2  (44-80/ha).  In  June,  site  2 
contained  more  shrimp  (175/ha)  than  the  preferred  site  (8l/ha).  However,  dur¬ 
ing  the  primary  dredging  period  in  Elliott  Bay  (February-March) ,  the  preferred 
site  had  an  average  count  of  300  shrimp  per  hectare,  compared  to  44  per 
hectare  for  site  2. 


Use  of  site  2  for  dredged  material  disposal  would  result  in  burial  or  displace¬ 
ment  of  those  shrimp  found  in  the  site  during  disposal  operations.  Surviving 
or  returning  individuals  could  experience  sublethal  adverse  effects  due  to 
chemical  concentrations  present  in  the  material  on  site,  as  long  as  they  are 
not  burled  or  displaced  by  further  disposal  activity.  To  the  extent  that  the 
surrounding  environment  is  at  carrying  capacity  for  these  species,  the  dis¬ 
placed  shrimp  may  experience  reduced  survival  on  a  population  basis.  The 
abundance  of  shrimp  found  on  site  2  is  considered  to  be  low  when  compared  to 
numbers  found  in  shallower  waters  or  in  harvested  areas  of  the  Sound.  As  a 
result,  adverse  effects  to  shrimp  for  this  alternative  are  not  considered  to 
be  significant. 
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Bottom  fish  at  site  2  are  slightly  less  abundant  than  those  found  at  site  1. 
Essentially  absent  fum  the  sites  during  the  February  time,  bottonflsh  at 
site  2  were  measurably  fewer  during  June  (15/ha)  relative  to  site  1  (53/ha). 

A  similar  pattern  was  observed  In  September.  Given  their  relative  absence 
from  the  site,  and  their  overall  low  numbers  at  the  site  relative  to  site  1 
and  to  shallower  waters,  the  Impacts  to  taese  species  resulting  from  the 
disposal  of  suitable  dredged  material  at  site  2  are  not  considered  significant. 

c.  Impacts  and  Their  Significance  to  the  Human  Environment.  Use  of  tlie 
Elliott  Bay  site  2  with  acceptable  (per  Condition  II)  material  would  result  In 
the  same  impacts  as  those  described  for  site  1  for  social  economic  values, 
transportation,  and  human  health.  Consequences  to  these  resources  would  be 
the  same  for  both  sites.  In  addition,  tiiough  dredging  and  disposal  activity 
would  experience  some  additional  time  (and  possibly  costs)  to  transport  the 
dredged  material  to  site  2  when  compared  to  site  1,  these  impacts  would  not  be 
measurably  significant. 

Native  American  fishery  activity  at  site  2  is  less  concentrated  than  it  is 
around  site  1.  However,  coordination  between  tribal  fisheries  and  disposal 
operations  is  expected  to  avoid  conflicts,  as  outlined  in  section  2.  Bio¬ 
logical  impacts  to  salmonlds  would  be  similar  to  those  presented  for  the 
preferred  alternative. 

Tlie  presence  of  a  residential  area  on  the  beach  and  cliffs  near  site  2  pre¬ 
sents  a  potential  for  adverse  effects  to  occur  relative  to  increased  noise  and 
reduced  esthetic  quality  of  the  area.  These  effects  are  associated  with  tug 
noise  during  disposal  operations,  related  disruption  of  the  visual  esthetics 
of  the  area  as  seen  from  shore,  and  the  potential  presence  of  a  visible  tur¬ 
bidity  plume  within  the  mixing  zone.  The  degree  of  these  effects  would  be 
essentially  the  same  as  experienced  in  the  area  during  use  of  the  existing 
disposal  site  at  Fourmile  Rock.  Noise  controls  that  prohibit  night-time  dis¬ 
posal  would  also  continue  to  ameliorate  the  impacts  of  site  use.  While  the 
effects  would  be  more  measurable  and  noticeable  than  at  site  1,  given  the 
intermittent  use  of  the  site,  the  presence  of  numerous  other  navigation- 
related  activities  in  the  area,  and  the  short-term  persistence  of  disposal 
operations,  adverse  effects  to  noise  and  esthetic  qualities  are  not  expected 
to  be  significant  for  this  alternative. 

4.10  Alternative  Fbl-I;  Elliott  Bay  Site  1  'Witli  Site  Condition  I.  Analy.sis 
of  the  environmental  consequences  of  the  Site  Condition  I  alternative  for 
Elliott  Bay  is  provided  iiere  in  comparison  to  the  effects  of  the  preferred 
alternative  (Site  Condition  II).  In  general,  the  adverse  effects  of  these  two 
alternatives  are  very  similar  in  type,  differing  primarily  in  degree  of  effect 
in  the  various  disposal  environments.  Somewhat  less  material  would  be  suit¬ 
able  fur  unconfined,  open-water  disposal  for  Site  Condition  I  than  for  the 
preferred  alternative.  This  would  result  in  fewer  or  decreased  adverse 
effect s  in  the  aquatic  environment,  and  additional  or  increased  adverse 
effects  in  the  land  and  shore  environments. 


While  this  alternative  would  result  In  less  material  placed  at  the  unconfined, 
open-water  site,  the  spread  of  the  material  would  cover  a  comparable  bottom 
area  at  the  site  though  the  depth  of  cover  would  be  less.  Consequently,  dif¬ 
ferences  between  Site  Condition  I  and  Site  Condition  II  in  physical  impacts  to 
site  species  would  not  be  significant.  The  major  differences  between  Site 
Condition  1  and  Site  Condition  11  result  from  eitiier  the  different  degree  of 
chemical  concentration  placed  at  the  various  site  types  and/or  from  the  dif¬ 
ferent  distribution  of  dredged  material  among  the  disposal  options  (unconfined 
versus  confined). 

In  Elliott  Bay,  application  of  Site  Condition  I  would  result  in  a  slightly 
lower  volume  (3,113,000  c.y.)  of  material  being  found  acceptable  for  uncon¬ 
fined,  open-water  disposal  in  the  next  15  years  than  for  Site  Condition  II 
(3,374,000  c.y.). 

The  following  subsections  describe  the  differences  in  environmental  conse¬ 
quences  that  would  result  from  the  application  of  Site  Condition  I  compared  to 
those  incurred  by  use  of  Site  Condition  II. 

a.  Impacts  and  Their  Significance  to  the  Physical  Environment.  Site 
Condition  I  would  sulft  the  primary  water  quality  effects  to  nearshore,  ground 
water,  and  freshwater  areas,  with  fewer  effects  at  the  aquatic  site  compared 
to  Site  Condition  II.  A  greater  potential  for  cliemical  impacts  to  ground 
water  and  surface  water  is  possible  under  this  alternative  compared  to  the 
preferred  alternative,  especially  if  design  features  are  not  used,  or  fail. 

As  with  Site  Condition  II,  the  effects  at  the  unconflned  site  are  intermittent 
and  short-term,  and  are  not  considered  significant. 

Compared  to  Site  Condition  11,  Site  Condition  1  would  result  in  minimally 
different  physical  effects  and  modifications  of  marine  sediments  at  the  uncon¬ 
flned  site  due  to  the  similar  spread  and  distribution  of  the  dredged  mate¬ 
rial.  However,  due  to  lower  chemical  concentrations  in  '"he  dredged  material, 
Site  Condition  I  would  result  in  a  potential  for  fewer  adverse  effects  within 
the  unconflned  site  than  Site  Condition  II.  On  balance,  the  potential  for 
technological  control  (more  material  would  be  placed  in  upland  and  nearshore 
sites  wliere  control  technology  can  be  more  easily  applied)  provides  the  oppor¬ 
tunity  for  Site  Condition  I  to  result  in  overall  fewer  adverse  effects  to 
sediment  quality  than  with  Site  Condition  II. 

Fewer  barges  utilizing  the  unconfined  site  means  that  fewer  potential  adverse 
effects  to  air  quality  would  result  at  the  site.  However,  the  transport  of 
the  material  via  more  trucks  would  mean  a  shift  of  air  quality  impacts  to  the 
land/shore  environments,  in  closer  proximity  to  human  use.  Overall,  the 
adverse  effects  of  Site  Condition  I  to  air  quality  are  considered  more  sub¬ 
stantive  than  those  of  Site  Condition  II.  Though  they  would  vary  by  the  site 
being  used,  they  are  not  likely  to  be  significant. 

For  the  dredged  material  that  is  not  acceptable  for  unconflned,  open-water 
disposal  under  the  Site  Condition  1  option,  an  estimated  274  acres  of  land 
(see  table  4.3)  could  be  impacted  due  to  use  of  Land  and  sliore  habitats  in  the 
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Elliott  Bay  area.  When  tlie  total  estimated  water  and  land/shore  acreages  are 
combined  for  each  alternative.  Site  Condition  I  would  result  in  more  (415 
water  plus  274  land  equals  689  acres)  conmituent  of  land  L'lan  Site  Condition 
II  (681  total  acres).  The  overall  significance  of  Site  Condition  I  effects  to 
land  compared  to  Site  Condition  II  would  depend  on  the  relative  value  ascribed 
to  the  aquatic  and  land/shore  acreages. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Site 
Condition  I  would  result  in  fewer  effects  to  aquatic  flora  at  the  unconfined 
site,  because  a  smaller  volume  of  material  would  be  discharged  at  the  site  and 
that  would  have  less  potential  for  chemical  effects.  On  land  and  nearshore 
environments,  however,  an  increase  iii  impacts  to  plants  is  possible.  This  is 
due  to  both  an  Increase  in  acreage  needed  for  disposal  (loss  of  natural 
habitat)  and  placement  of  a  greater  volume  of  sediment  with  chemicals  of 
concern  in  these  environments.  Overall,  Site  Condition  I  would  result  greater 
adverse  effects  to  flora  than  for  Site  Condition  II,  because  of  the  added 
impact  to  plants  under  Site  Condition  I. 

For  invertebrates,  the  adverse  pliysical  effects  of  Site  Condition  1  would  be 
similar  at  the  unconfined,  open-water  site  as  those  of  Site  Condition  II, 
though  added  physical  losses  of  intertidal  and  subtidal  shoreline  habitat 
would  occur. 

Site  Condition  I  results  in  fewer  adverse  effects  to  invertebrates  than  Site 
Condition  II,  as  chemicals  of  concern  would  be  substantially  placed  elsewhere. 

Aquatic  marine  fauna  at  the  disposal  site  would  be  at  less  risk  with  Site 
Condition  I  than  with  Site  Condition  II.  However,  increased  potential  loss  of 
shoreline  tiabitat  could  significantly  effect  salcionids.  ihe  overall  signifi¬ 
cance  of  using  to  Site  Condition  I,  compared  to  Site  Condition  II,  depends  on 
the  relative  value  ascribed  to  these  habitats  and  species. 

As  with  the  case  for  Site  Condition  II,  minimal  impacts  to  waterfowl  are 
expected  from  the  disposal  of  dredged  material  suitable  for  Condition  I  at  the 
open-water  disposal  site.  Because  of  the  potential  loss  of  additional  impor¬ 
tant  habitat  on  land  under  this  alternative,  there  is  a  greater  probability 
for  adverse  impacts  to  birds  than  with  Site  Condition  II.  The  sane  situation 
exists  for  threatened  and  endangered  species.  Thougli  the  species  at  risk 
would  differ  in  the  water  and  land  areas,  direct  loss  of  land  habitat  repre¬ 
sents  a  greater  risk  to  these  protected  -aiiimals  than  do  the  disturbances  at 
the  open  water  site. 

c.  Impacts  and  Their  Significance  to  ttie  Human  Envlroni.ient .  Compared  to 
Site  Condition  II,  social  economic  Impacts  of  Site  Condition  I  would  be  pri¬ 
marily  associated  with  greater  land  use  issues  and  greater  cost  to  navigation 
and  marine-related  industries.  These  would  be  associated  with  somewhat  lesser 
risks  to  tne  aquatic  site  and  greater  risks  to  land  and  shore  environments. 

In  addition,  truck  transport  of  dredged  material  has  the  potential  of 
adversely  affecting  traffic  in  and  around  land/shore  disposal  sites.  Again, 
the  overall  significance  of  these  tradeoffs  depends  on  socially  ascribed 
values  to  the  impacted  resources. 
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In  Elliott  Bay,  the  estimated  volume  of  dredged  material  that  would  meet 
Condition  I  over  the  next  15  years  Is  3,113,000  c.y.  (or  30  percent  of  the 
10,525,000  c.y.  forecasted  for  Elliott  Bay).  Compared  with  activity  expected 
If  Site  Condition  II  were  adopted,  the  overall  Impact  of  Site  Condition  I  on 
dredging  activity  could  be  to  delay  the  Initiation  of  new  projects  and  extend 
tlie  ongoing  navigation  maintenance  cycles.  The  primary  reason  for  the  delays 
would  be  the  Increase  in  project  costs  associated  with  having  to  place  dredged 
material  exceeding  the  Site  Conaitlon  I  at  other  disposal  locations.  Addi¬ 
tional  delays  would  result  during  Identification,  designation,  acquisition, 
and  development  of  upland  and  nearshore  disposal  sites.  Without  considering 
the  expenses  associated  with  project  delays,  the  added  cost  of  Site  Condition  I 
In  Elliott  Bay  would  be  almost  million  (Condition  I:  $165,405,000; 

Condition  II:  $161,556,000). 

Under  this  alternative,  there  would  be  less  barge  traffic  at  the  open  water 
site,  with  fewer  potential  fishery  conflicts  and  need  to  coordinate  dredging 
activities.  However,  increased  use  of  shoreline  and  land  disposal  sites  could 
result  in  overall  greater  potential  adverse  effects  to  resources  and  areas  of 
Importance  to  tribal  fisheries.  In  addition,  barge  traffic  would  persist  to 
some  nearshore  sites.  Given  the  low  degree  of  potential  conflict  that  would 
exist  with  the  unconfined,  open-water  site  with  any  alternative,  the  increased 
effects  on  land  and  shore  areas  suggest  that  Site  Condition  I  would  result  in 
more  significant  adverse  effects  to  Native  American  concerns  than  would  Site 
Condition  II. 


No  difference  in  effects  to  liuman  liealth  would  result  from  seafood  consump¬ 
tion.  Given  the  conservative  approach  applied  in  defining  the  site  management 
conditions,  Site  Condition  1  sliould  result  in  less  risk  to  human  health  via 
seafood  consumption  than  Site  Condition  II  due  to  overall  less  volume  and 
lower  chemical  concentrations  that  would  go  the  unconfiued,  open-water  sites. 
For  both  alternative  Conditions  I  and  II,  the  adverse  effects  to  human  health 
are  not  expected  to  be  significant. 


Site  Condition  1  would  increase  tue  potential  for  adverse  effects  to  human 
health  in  the  land  and  shore  environments.  Increased  risk  of  drinking  water 
cnemlcal  impacts  would  result  at  upland  sites.  Dust  and  direct  exposure  to 
the  dredged  material  also  represent  concerns  at  land  and  shore  sites.  By 
proper  technology  control,  it  is  possible  to  limit  the  primary  exposure  to 
individuals  that  must  work  on  or  around  sites  during  dredged  material  dis- 
cfiarge  and  site  completion  or  modification.  Though  the  actual  risks  and 
effects  would  be  site  specific,  on  balance.  Site  Condition  I  has  the  potential 
for  greater  adverse  effects  to  human  health  than  does  Site  Condition  II. 


Noise  impacts  at  the  open-water  site  would  be  fewer  with  Site  Condition  I,  but 
there  would  be  measurably  more  noise  effects  at  land  and  shore  sites.  Over¬ 
all,  the  adverse  effects  to  noise  resulting  from  Site  Condition  I  are 
considered  more  significant  than  those  of  Site  Condition  11. 


d.  Cumulative  Effects.  The  location  of  the  disposal  site  in  Elliott  Bay 
significantly  contributes  to  the  avoidance  of  direct  and  indirect  adverse 
effects  to  Important  human  and  environmental  resources.  The  potential  for 
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reduced  chemical  releases  Into  Puget  Sound  waters  during  disposal  operations 
would  result  with  Site  Condition  I  relative  to  Site  Condition  II  would  not 
offset  the  Increased  loss  of  land  and  nearshore  habitat  that  would  also  occur. 
Though  the  consequences  to  land  are  site  specific,  given  past  disturbances  of 
shoreline  environments,  the  potential  exists  for  significant  cumulative  effects 
to  occur  with  nearshore  disposal  sites.  Consequently,  Site  Condition  I  has 
the  potential  for  greater  cumulative  effects  to  the  environment  than  Site 
Condition  II. 

4.11  Alternative  EBl-III;  Elliott  Bay  Site  1  with  Site  Condition  III. 

Analysis  of  the  environmental  consequences  of  the  Site  Condition  III  alterna- 
tive  for  Elliott  Bay  is  provided  here  in  comparison  to  the  effects  of  the  pre¬ 
ferred  alternative  (Site  Condition  II).  In  general,  the  adverse  effects  of 
these  two  alternatives  are  very  similar  in  type,  differing  primarily  in  degree 
of  effect  In  the  various  disposal  environments.  With  Site  Condition  III, 
almost  all  dredged  material  would  be  acceptable  for  unconfined,  open-water 
disposal  than  for  the  preferred  alternative.  Of  the  10,525,000  c.y.  of  mate¬ 
rial  forecasted  for  dredging,  6,162,000  c.y.  is  estimated  to  be  found  suitable 
per  Site  Condition  III.  This  would  result  in  greater  adverse  effects  to  the 
aquatic  environment,  and  a  decrease  in  adverse  effects  to  the  land  and  shore 
environments. 

Tiiough  tills  alternative  would  result  in  more  material  placed  at  the  uncon- 
flned,  open-water  site,  the  spread  of  the  material  would  cover  a  comparable 
bottom  area  at  the  site.  Consequently,  differences  in  physical  impacts  to 
site  species  for  Site  Condition  II  and  Site  Condition  III  would  not  be 
significant.  The  major  differences  between  Site  Condition  III  and  Site 
Condition  II  would  result  from  the  different  levels  of  biological  effects 
permitted  due  to  chemicals  in  the  dredged  material. 

In  Elliott  Bay,  application  of  Site  Condition  III  would  result  in  more  volume 
(6, 162, QUO  c.y.)  of  material  suitable  for  the  unconfined,  open-water  disposal 
sites  in  the  next  15  years  than  for  Site  Condition  II  (3,374,000  c.y.).  The 
following  subsections  describe  the  differences  in  environmental  consequences 
that  would  result  from  the  application  of  Site  Condition  III  compared  to  those 
Incurred  by  use  of  Site  Condition  II. 

a.  Impacts  and  Their  Significance  to  the  Physical  Lnvlronnient .  Compared 
to  Site  Condition  II,  Site  Condition  III  would  shift  the  primary  water  quality 
elfects  from  nearshore,  ground  water  and  freshwater  areas,  to  the  aquatic 
site.  Water  quality  at  the  open  water  disposal  site  could  experience  overall 
greater  adverse  effects  witn  the  Site  Condition  Ill  alternative.  Potentially 
significant  contributions  to  the  sea  surface  microlayer  and  nepheloid  layer 
are  more  possible  with  Site  Condition  111.  As  with  Site  Condition  li,  hov.— 
ever,  the  impacts  to  water  quality  at  the  unconfined  site  are  expected  to  be 
intermittent  and  short-term,  atid  are  not  considered  significant. 

Compared  to  Site  Condition  II,  Site  Condition  III  would  result  in  similar 
physical  effects  and  uodlf Ications  ot  marine  sediments  at  the  unconfined  site 
due  to  the  volume  and  grain  size  distribution  of  the  material.  Tnis  would 
result  in  a  similar  spread  and  iJi st rlbution  of  the  dredged  matgrial.  However, 
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due  to  higher  chemical  concentrations  present  In  the  dredged  material.  Site 
Condition  III  could  result  In  greater  adverse  effects  at  the  uriconfined  site 
than  Site  Condition  II.  Sediment  quality  could  be  significantly  altered  by 
use  of  Site  Condition  Ill,  which  may  possibly  lead  to  unacceptable  adverse 
effects  on  biological  resources.  On  balance,  the  lack  of  technological  con¬ 
trol  associated  with  open-water  disposal  (relative  to  upland  and  nearshore 
disposal)  provides  the  opportunity  for  Site  Condition  III  to  result  In  overali 
greater  adverse  effects  to  the  environment  than  with  Site  Condition  II. 

More  barges  would  utilize  the  unconflned  site,  however,  the  Increase  in  barge 
traffic  would  not  result  In  any  change  in  impact  to  air  quality  at  the  open- 
water  site.  The  reduction  In  transport  of  the  material  via  more  trucks  would 
mean  a  shift  of  adverse  effects  to  air  quality  from  the  land/shore  environ¬ 
ments  to  the  water  environment.  Overall,  the  adverse  effects  of  Site 
Condition  III  to  air  quality  are  considered  less  substantive  to  human  health 
than  those  of  Site  Condition  II.  Though  air  quality  would  vary  based  on 
site-specific  characteristics,  they  are  not  likely  to  be  significant  in  most 
cases. 

For  dredged  material  tliat  is  not  acceptable  for  unconfined,  open-water  dis¬ 
posal  under  the  Site  Condition  III  option,  an  estimated  162  acres  of  land  and 
shore  habitats  (see  table  4.3)  could  be  impacted  in  the  F.lliott  Bay  area. 

When  the  total  estimated  water  and  land/shore  acreages  are  combined  for  each 
alternative.  Site  Condition  III  would  result  in  much  less  land  (677  acres) 
committed  than  Site  Condition  II  (681  total  acres).  The  overall  significance 
of  Site  Condition  111  effects  to  land  compared  to  Site  Condition  II  would 
depend  on  the  relative  value  ascribed  to  the  aquatic  and  land/shore  acreages. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environ^jent.  Site 
Condition  III  would  result  in  more  adverse  effects  to  aquatic  flora  at  the 
unconflned  site,  but  potentially  less  adverse  effects  to  plants  and 
terrestrial  animals  In  land  and  shore  areas  than  with  Condition  III. 

For  Invertebrates,  the  adverse  physical  effects  of  Site  Condition  ill  would  be 
greater  at  the  unconflned,  open-water  site  as  those  of  Condition  II.  A 
greater  number  of  species  would  be  expected  to  exhibit  acute  and  chronic 
effects  with  Condition  III  than  with  Condition  II.  Crab  and  shrimp  popula¬ 
tions  found  in  the  area  may  also  be  significantly  impacted  by  disposal  using 
Site  Condition  III  relative  to  Site  Condition  II  because  of  the  greater  con¬ 
centration  of  chemicals  and  potential  for  increased  risk  to  ttie  nephelold 
layer. 

For  birds,  terrestrial  wildlife,  and  threatened  and  endangered  species,  there 
would  be  an  overall  reduction  In  Impact  associated  with  Site  Condition  III 
compared  to  Site  Condition  II.  For  aquatic  species  listed  as  threatened  or 
endangered,  risks  would  be  higher;  however,  the  area  around  the  open-water 
site  is  not  utilized  by  these  species. 

c*  Impacts  and  Their  Significance  to  the  Human  Environment.  Compared  to 
Site  Condition  11,  Site  Condition  III  would  reduce  tbe  number  of  land  use 
issues,  as  open-water  disposal  would  be  a  primary  method  for  disposal  of 
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dredged  material.  Land  Issues  that  remain,  however,  could  be  significant 
because  dredged  material  that  does  not  meet  Site  Condition  111  requirements 
would  have  to  be  placed  at  a  confined  site. 

In  Elliott  Bay,  the  estimated  volume  of  dredged  material  that  would  meet  Site 
Condition  III  over  the  next  15  years  is  6,162,000  c.y.  Compared  with  activity 
expected  if  Site  Condition  II  were  adopted,  no  overall  impact  of  Site  Condi¬ 
tion  III  on  dredging  activity  would  be  expected.  The  cost  of  Site  Condition 
HI  in  Elliott  Bay  is  estimated  at  1116,578,000  compared  to  tl61,556,000  for 
Site  Condition  II. 

With  Site  Condition  Ill  activity,  there  would  be  more  barge  traffic  at  the 
open-water  site,  with  a  greater  potential  for  fishery  conflicts  and  need  to 
coordinate  dredging  activities.  The  decreased  use  of  shoreline  and  land  dis¬ 
posal  sites  could  result  in  lowering  the  adverse  effects  to  resources  and 
areas  of  importance  to  tribal  fisheries.  In  addition,  barge  traffic  would 
persist  to  some  nearshore  sites,  as  well  as  to  confined  aquatic  disposal 
sites.  Given  the.  low  degree  of  potential  conflict  tiiat  would  exist  with  the 
unconfined,  open-water  site  with  any  alternative,  the  increased  effects  on 
land  and  shore  areas  suggest  that  Site  Condition  III  would  result  in  more  sig¬ 
nificant  adverse  effects  to  Native  American  concerns  than  would  Site 
Condition  II. 

There  would  be  no  different  effects  to  human  health  resulting  from  the  seafood 
consumption  route  via  Site  Condition  III.  However,  given  scientific  uncer¬ 
tainties  in  the  chemical  effects  though  conservative,  it  can  still  be  said 
that  Condition  III  would  result  in  greater  risk  to  human  health  via  seafood 
consumption  than  Condition  II  due  to  overall  greater  volume  and  higher  chemi¬ 
cal  concentrations  that  would  go  to  the  unconflned,  open-water  sites.  For 
both  alternatives,  tlie  adverse  effects  to  human  liealth  are  not  expected  to  be 
significant. 

Site  Condition  HI  would  significantly  decrease  the  potential  for  adverse 
effects  to  human  health  in  the  land  and  shore  environments.  Overall  risks  to 
drinking  water  would  decrease  as  a  result  of  less  use  of  upland  sites.  How¬ 
ever,  the  material  that  does  require  confined  disposal  would  have  high  levels 
of  chemicals  and  could  result  in  an  increase  in  site-specific  impacts  in 
ground  water  and  freshwater  quality.  Though  the  actual  risks  and  effects  will 
be  site  specific,  on  balance.  Site  Condition  III  has  the  potential  for  lower 
adverse  effects  to  human  health  than  does  Site  Condition  II. 

Noise  Impacts  at  the  open-water  site  would  be  about  the  same  as  with  Site 
Condition  II,  but  there  will  be  measurably  less  noise  effects  at  land  and 
shore  sites.  Overall,  tne  adverse  effects  to  noise  resulting  from  Site 
Condition  HI  are  considered  to  be  less  significant  than  those  of  Site 
Condition  II. 

d.  Cumulative  Effects.  The  location  of  the  disposal  site  in  Elliott  Bay 
significantly  contributes  to  the  avoidance  of  direct  and  indirect  adverse 
effects  to  important  human  and  environmental  resources.  The  increase  in  cliem- 
icdl  loading  to  the  Sound  that  would  result  with  Site  Condition  HI  relative 
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to  Site  Condition  II  could  have  a  greater  cumulative  effect  on  marine 
ecosystems,  though  this  Is  not  possible  to  quantify. 

4.12  Selection  of  the  Elliott  Bay  Alternative.  Of  the  alternatives 
considered  for  the  Elliott  bay  area,  including  the  No  Action  alternative,  the 
selected  alternative  is  alternative  EBl-II:  unconfined,  open-water  disposal 
site  1  and  Site  Condition  II  material.  Several  factors,  discussed  below,  are 
significant  in  the  preference  for  this  alternative. 

Both  sites  considered  for  Elliott  Bay  meet  two  key  site  identification  fac¬ 
tors:  (1)  the  site  should  be  located  in  relatively  nondispersive  environments 
and  (2)  are  positioned  to  minimize  disturbance  to  key  biological  resources. 
Site  1  was  found  to  have  an  overall  lower  potential  for  impact  to  biological 
resources  and  the  human  environment  than  would  site  2. 

The  most  Important  difference  between  site  1  and  site  2  concerning  their 
acceptability  as  unconfined,  oper-water  disposal  sites  is  the  fact  that  site  2 
is  in  a  more  dispersive  environment  than  is  site  1.  Peak  currents  at  site  2 
are  at  a  high  enough  velocity  to  suggest  that  some  deposited  dredged  material 
would  be  resuspended.  Resuspension  of  dredged  material  could  contribute  to 
the  nepheloid  layer,  transport  off  the  site,  and  result  in  potential  impacts 
to  biological  resources  offsite,  beyond  the  disposal  site. 

On  the  whole,  site  2  has  a  lower  biological  resource  value  than  does  site  1. 
Site  2  contains  low  concentrations  of  shrimp,  while  site  1  contains  commer¬ 
cially  harvestable  levels.  Site  2  also  contains  lower  numbers  of  bottom  fish 
than  does  site  1.  However,  the  potential  for  transport  of  dredged  material 
offsite  and  for  impact  to  resources  offsite  make  site  2  the  less  environ¬ 
mentally  desireable  choice. 

Site  1  is  closer  to  Native  American  fishery  activity;  however,  site  2  is 
closer  to  residential  areas  and  beaches.  In  addition,  part  of  the  site  2 
boundary  overlaps  with  the  current  disposal  site  at  Fourralle  Kock.  Use  of 
site  2  could  complicate  monitoring  efforts  of  the  PSDDA  site  (because  of  past 
use  of  the  Fourmlle  Rock  site. 

The  selected  site  in  Elliott  Bay  (site  i)  would  result  in  somewhat  greater 
adverse  effects  on  shrimp  than  site  2  due  to  displacement  of  observed  shrimp 
and  associated  sublethal  effects  to  the  remaining  or  returning  individuals. 

On  the  other  hand,  the  location  of  site  1  was  chosen  to  ensure  that  dredged 
material  placed  onsite  would  remain  onsite  and  no  unacceptable  adverse  impacts 
would  occur.  The  selected  site  is  relatively  more  deposltional  per  existing 
information  than  the  alternate  site  (site  2).  In  addition,  public  input 
received  during  the  study  and  at  the  final  public  meetings  (February  198b) 
clearly  favored  tlie  selected  site.  Avoiding  residential  shoreline  areas,  with 
associated  noise  and  esthetic  Impacts,  favors  site  1  over  2.  In  terms  of 
using  dredged  material  to  cover  existing  areas  having  elevated  levels  of 
chemicals,  site  1  is  also  preferred.  Material  placed  at  site  1  would  be 
covered  more  rapidly  natural  sedimentation  than  at  site  2,  and  therefore 
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return  more  rapidly  to  a  natural  state  when  the  site  was  no  longer  used.  On 
balance,  the  advantages  of  site  1  substantially  outweigh  the  disadvantages 
relative  to  site  2. 


The  selection  of  the  biological  effects  condition  for  site  management  Is  based 
on  consideration  of  the  overall  environmental  effects  of  the  dredged  material 
disposal  progreun  (Including  both  aquatic  and  land/shore  effects).  In  order  to 
ensure  consistency  throughout  the  region,  these  assessments  were  made  for  the 
entire  Phase  I  (central  Puget  Sound)  area. 

Dredged  material  discharged  at  the  unconflned,  open-water  site  must  be  accept¬ 
able  for  maintaining  the  chosen  site  management  condition.  Under  Site  Condi¬ 
tion  II,  dredged  material  deposited  at  Elliott  Bay  site  1  would  not  have  an 
unacceptable  adverse  effect  on  biological  resources  at  or  around  the  disposal 
site  or  to  human  health.  Impacts  that  do  occur  to  aquatic  species  would  be 
confined  to  the  disposal  site  (no  unacceptable  effects  offsite)  and  would  not 
exceed  sublethal  chemical  effects  to  the  few  remaining  and  more  sensitive 
species  on  site  (l.e.,  significant  acute  toxicity  would  not  be  present  on 
site).  A  monitoring  plan  developed  for  the  PSDDA  disposal  sites  will  be  used 
to  ensure  that  effects  at  the  disposal  site  do  not  exceed  Site  Condition  II 
limits  and  that  unacceptable  offsite  Impacts  are  not  occurring.  If  monitoring 
Indicates  that  Impacts  are  exceeding  predictions,  appropriate  site  management 
response  would  be  taken. 

Site  Condition  I  would  reduce  adverse  effects  to  the  aquatic  environment  rela¬ 
tive  to  Site  Condition  II,  but  would  relatively  Increase  adverse  effects  to 
land  and  shore  environments.  Site  Condition  III,  on  the  other  hand,  would 
result  In  much  greater  adverse  effects  to  the  aquatic  environment  then  would 
either  Site  Condition  I  or  Site  Condition  II  with  almost  no  Impacts  to  land 
and  shore  environments. 

Costs  for  testing,  dredging,  disposal,  and  monitoring  of  the  volume  of  sedi¬ 
ment  that  Is  forecasted  to  require  removal  over  the  next  15  years  in  the 
Elliott  Bay  area  under  Site  Condition  I  would  be  approximately  $163.4  million. 
Nearly  $4  million  more  than  the  costs  of  disposal  under  Site  Condition  II 
($161.6  million).  Dredged  material  disposal  under  Site  Condition  III  would 
cost  about  $118.6  million,  about  $43  million  less  than  Condition  II. 

The  selected  alternative  Is  consistent  with  Section  404  of  the  CWA  which 
governs  the  discharge  of  dredged  material  In  nearshore  waters  of  the  United 
States.  lAider  section  404(b)(1)  no  "unacceptable  adverse  effects"  can  result 
from  the  discharge  of  dredged  material  In  open-water  sites.  Research  and 
analysis  of  data  used  to  define  the  alternative  site  conditions  Indicate  that 
disposal  under  Site  Condition  II  material  would  not  result  in  unacceptable 
adverse  effects  cm  aquatic  resources.  The  selected  site  management  condition 
would,  furthermore,  not  allow  significant  acute  toxicity  onsite,  thus  meeting 
1  State  water  quality  standards  and  the  condition  frequently  used  In  the 

implementation  of  Section  404  nationwide. 
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In  considering  the  overall  effects  (total  Impact  of  dredged  material  disposal) 
to  land  and  water,  the  use  of  Site  Condition  II  Is  considered  the  environmen¬ 
tally  preferred  approach  and  was  therefore  chosen.  Additionally,  alternative 
EBl-11,  site  1  and  Site  Condition  II,  most  closely  meets  the  stated  PSDDA  goal 
to  provide  for  publicly  acceptable  guidelines  governing  environmentally  safe 
unconflned,  open-water  disposal  of  dredged  material  In  Puget  Sound. 
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ENVIRONMENTAL  EFFECTS  OF  THE 
ALTERNATIVES  CONSIDERED  FOR  PORT  GARDNER 
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4.13  Alternative  PGl-2!  Port  Gardner  Site  I  with  Site  Condition  II  - 
Selected  Alternative.  Ihe  final  EIS  alternatives  evaluated  for  the  Port 
Gardner  area  are  shown  In  table  4.11. 

a.  hnpacts  and  Their  Significance  to  the  Physical  Environment . 

(1)  Water  Quality. 

(a)  Marine  Water.  Disposal  activities  at  the  selected  site  are 
not  expected  to  significantly  affect  water  quality  conditions  (l.e.,  currently 
Class  A  waters)  In  Port  Gardner,  except  In  the  Immediate  vicinity  of  the 
disposal  site. 

Some  short-term  water  quality  Impacts  are  anticipated  within  the  disposal  site 
dilution  zone  following  disposal  of  suitable  dredged  material  from  bottom 
dumped  barges  due  to  elevated  levels  of  suspended  solids  within  the  dredged 
material  plume.  Water  quality  monitoring  of  an  experimental  disposal  site  in 
Elliott  Bay  during  and  after  disposal  operations  for  a  period  of  9  months 
showed  no  significant  long  term  Impacts  to  water  quality  (Baumgartner  et  al., 
1978;  Schell  et  al.,  1978;  Pavlou  et  al.,  1978).  Transient  Impacts  observed 
were  some  elevated  levels  of  PCB  (l.e..  Increases  from  3  ng/l  to  as  high  as 
3  ug/1),  d-Mn,  and  NH3-N,  which  were  all  associated  with  increased  suspended 
solids  levels  and  were  short  term  (generally  minutes)  In  duration.  No  impor¬ 
tant  chemical  changes  In  the  water  column  were  documented  during  disposal 
activities  at  the  Columbia  River  ADFI  site  located  off  the  mouth  of  the 
Columbia  River,  or  at  other  sites  throughout  the  country  during  the  DMRP 
(Dredged  Material  Research  Program)  (Wright,  1978). 

TABLE  4.11 

FINAL  EIS  ALTHRNATIVES  EVALUATED  FOR  PORT  GARDNER 


Addressed  In 


EIS  Alternative 

Description 

EIS  Section 

PGl-II 

Port  Gardner  Site  1  and  Site 

Condition  II  (selected  alternative) 

4.13 

PG2-II 

Port  Gardner  Site  2  and  Site 

Condition  II 

4.14 

PG3-II 

Port  Gardner  Site  3  and  Site 

Condition  11 

4.15 

PGl-I 

Port  Gardner  Site  1  and  Site 

Condition  I 

4.16 

PGl-III 

Port  Gardner  Site  1 
and  Site  Condition  III 

4.17 

Selection  of  Port  Gardner  alternative 


4.18 
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Through  a  suggested  source  of  chemical  contribution  to  the  sea  surface  micro- 
layer,  dredged  material  chemical  input  to  the  mlcrolayer  has  not  been  verified 
or  quantified,  but  is  not  considered  significant  relative  to  other  probable 
sources  from  permitted  discharges  (l.e.,  sewage  effluent)  (Word  and 
Ebbesmeyer,  1985;  Word  et  al.,  1986;  Hardy  and  Cowan,  1986).  Contributions  to 
the  sea  surface  mlcrolayer  will  continue  to  occur  from  a  variety  of  sources, 
including  airborne  sources  (dry  particulate  fallout,  precipitation,  gases,  and 
deposltlonal  materials),  land  sources  (including  shoreline  erosion,  river  run¬ 
off,  discharge  of  sewage  and  industrial  effluents,  and  spills  from  vessels  and 
land  based  facilities),  and  nearshore  sediments  (through  upwelllng,  bubbles, 
or  biochemical  transformations).  Observations  of  shoreline  contamination  in 
Puget  Sound  strongly  implicate  sewage  discharges  and  street  runoff  as  primary 
causative  agents  (Word  and  Ebbesmeyer,  1984).  A  review  of  the  literature  on 
sea  surface  mlcrolayer  composition,  sources,  and  Impacts  on  phytoplankton  and 
phytoneuston  is  presented  in  a  PSDDA  report  prepared  by  Word,  et  al.  (1986). 

To  ensure  that  the  dredged  material  operation  does  not  result  in  the  release 
of  unacceptable  concentrations  of  chemicals  into  the  water  column,  the  PSDDA 
evaluation  procedures  call  for  water  column  testing,  if  warranted,  on  a 
case-by-base  basis . 

In  addition  to  the  above  Impacts,  suspended  dredged  material  may  become  incor¬ 
porated  in  the  nephelold  layer  that  is  found  near  the  sediment/water  inter¬ 
face.  A  quantitative  estimate  of  the  amount  of  disposed  material  that  might 
become  associated  with  the  nephelold  layer  is  not  possible,  however,  the  level 
of  contribution  is  not  expected  to  be  significant.  Indirect  evidence  of 
dredged  material  contribution  to  the  nephelold  layer  was  seen  in  research 
conducted  during  the  Field  Verification  Program  (FVP)  in  Long  Island  Sound. 
Benthic  species  near  the  disposal  site  exhibited  increased  levels  of  certain 
chemicals  during  disposal  activities.  Following  disposal,  however,  tissue 
residue  values  dropped  to  background  levels  In  organisms  collected  near  the 
disposal  site  (FVP  study,  1987).  The  PSDDA  monitoring  plan  for  the  unconfined, 
open-water  sites  calls  for  collection  of  tissue  residue  data  for  benthic 
species  collected  off  the  disposal  site  to  further  evaluate  any  potential 
Impacts  to  the  nephelold  layer. 

In  conclusion,  only  transient  and  temporary  changes  in  suspended  solids  levels 
and  Increased  levels  of  sediment-bound  chemicals  are  expected  during  disposal 
activities,  with  no  significant  adverse  Impacts  to  water  quality  anticipated. 

(b)  Freshwater  and  Ground  Water.  Impacts  to  freshwater  and 
ground  water  quality  can  arise  from  two  potential  sources:  (1)  release  of 
chemicals  in  effluent  during  dewatering  or  from  uncontrolled  runoff,  £ind 
(2)  release  of  chemicals  via  leachate  from  confined  sites  wlilch  could  enter 
ground  water.  Impacts  from  effluent  or  uncontrolled  runoff  depend  on  the  type 
of  water  (hard  versus  soft)  and  the  existing  water  quality  of  the  receiving 
waters.  The  degree  of  chemical  release  associated  with  effluents  can  be  con¬ 
trolled  through  a  variety  of  technologies  including  construction  of  wlers  and 
settling  ponds. 
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significant  adverse  Impacts  on  ground  water  may  result  from  the  production  of 
leachate  containing  chemicals  of  concern  at  the  disposal  site.  Because  of  the 
geochemical  changes  that  are  associated  with  drying  and  oxidation,  a  large 
fraction  of  sediment  chemicals  can  be  mobilized.  The  magnitude  of  the  impact 
of  leachate  production  on  ground  water  quality  would  depend  on  the  chemical 
composition  and  physical  characteristics  of  the  dredged  material,  the  charac¬ 
teristics  of  the  interfacing  soils,  and  the  planned  use  of  the  underground 
receiving  waters.  The  relative  potential  for  freshwater  and  ground  water 
chemical  release  under  this  alternative  is  less  than  the  Impacts  that  would  be 
predicted  if  Site  Condition  I  had  been  chosen  for  the  unconfined,  open-water 
disposal  site  and  greater  than  the  Impact  if  Site  Condition  III  material  had 
been  chosen. 


(2)  Marine  and  Estuarine  Sediments.  The  Port  Gardner  site  is  situ¬ 
ated  In  a  depth  of  420  feet  on  a  comparatively  flat  plain.  Bottom  slopes  are 
less  than  1  foot  of  vertical  elevation  on  200  feet  of  horizontal  distance. 
Therefore,  bottom  slopes  are  not  expected  to  Influence  the  shape  of  the  dis¬ 
posal  site.  Tidal  current  and  deposltlonal  analysis  data  Indicate  that  the 
site  Is  subject  to  weak  currents.  Since  the  mean  speeds  near  the  bottom 
averaged  0.25  feet  per  second  at  the  center  of  the  preferred  disposal  site,  the 
closest  disposal  model  results  (400-foot  depth  and  a  0.1  feet  per  second  cur¬ 
rent;  DSSl'A,  1987)  were  used  to  estimate  the  extent  of  dredged  material  depo¬ 
sition  within  the  disposal  site.  Because  bottom  slope  and  tidal  currents 
should  not  significantly  alter  the  disposal  site  configuration,  the  delineated 
site  la  a  4,000-f oot-dlameter  circle  that  Is  concentric  with  the  1,800-foot 
diameter  water  surface  disposal  zone.  If  dredged  material  is  dumped  at  random 
within  this  1,800-f oot-dlameter  zone,  at  time  of  site  capacity  the  disposal 
mound  could  take  the  form  of  a  truncated  cone  that  has  a  base  diameter  of  4,000 
feet,  a  height  of  34  feet  and  a  top  radius  of  1,000  feet.  Since  both  ambient 
current  speeds  and  sediment  deposition  rates  are  very  low  in  the  vicinity  of 
the  proposed  site,  the  mound  that  Is  formed  by  the  disposal  of  dredged  material 
would  remain  relatively  unchanged  in  the  forseeahle  future.  Assuming  that  an 
annual  average  of  the  volume  that  could  be  discharged  at  the  selected  site 
over  the  period  1985-20001/  is  experienced  beyond  the  year  2000,  the 
estimated  site  capacity  would  be  reached  In  year  2014. 


Surface  sediments  at  Port  Gardner  site  1  are  primarily  fine  mud  and  clays 
(DSSTA,  1987)  and  the  site  appears  to  be  a  site  of  net  deposition.  Material 
expected  to  be  disposed  at  the  open-water  site  would  range  in  grain  size  from 
primarily  silt  and  clays  to  material  that  Is  primarily  sand.  Although  some 
changes  in  grain  size  distribution  at  the  disposal  site  can  be  expected  due  to 
disposal  of  Port  Gardner  area  dredged  material,  these  Impacts  are  not  expected 
to  have  a  significant,  adverse  impact  on  tae  scdirients  of  the  area. 

Sediment  chemistry  analyses  of  samples  from  the  area  of  site  1  indicate  that 
the  sediments  do  not  contain  elevated  levels  of  chemicals  of  concern  (Tetra 
Tech,  1986).  Disposal  of  dredged  material  allowable  under  Site  Condition  11 


1/See  table  4.2c. 
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would  Increase  sediment  chemical  levels  within  disposal  site  1.  See  Section 
b. ,  "Impacts  and  Their  Significance  to  Biological  Environuent"  for  a  dis¬ 
cussion  of  the  possible  Impacts  to  biological  resources  due  to  potential 
increases  In  sediment  chemicals  onsite. 

(3)  Air  Quality.  No  significant  loading  of  concern  chemicals  to  tiie 
existing  air  environment  are  anticipated  as  a  result  of  forecasted  disposal 
activities  at  the  preferred  site  in  Port  Gardner.  Tugboat  towing  of  barges  to 
the  disposal  site  Is  expected  during  the  normal  30  to  35  days  of  average 
annual  site  usage,  during  this  usage,  on  the  average  about  2  to  3  barges  per 
day  would  be  discharging  at  the  site  with  peak  activity  of  5  barges  per  day 
(table  4.9). 

Some  hydrocarbon  releases,  incluoing  hydrocarbon  byproducts  and  particulates 
from  diesel  fumes  would  be  released  during  disposal  activities  at  both  the 
open-water  site  and  at  upland  and  nearshore  sites.  Negligible  concentrations 
of  hydrogen  sulfide  gas  may  also  be  released  from  the  dredged  material  during 
open-water  disposal  activities.  In  summary,  no  significant  impacts  are  anti¬ 
cipated  to  the  air  quality  environment  In  Port  Gardner  as  a  result  of  disposal 
activities  due  to  the  selected  alternative. 

(4)  Land.  Habitat  Impacts  associated  with  dredged  material  that  must 
be  placed  in  other  disposal  sites  (benthic/land/ shore/confined)  could  include 
loss  of  wetlands,  loss  of  fish  feeding  and  rearing  habitat,  loss  of  land  vege¬ 
tation,  and  loss  of  natural  shoreline  areas  (see  sections  2.03  and  4.01 
above).  An  estimate  of  the  possible  land/shore  losses  of  habitat  was  devel¬ 
oped  for  the  Port  Gardner  selected  alternative  (table  4.3),  indicating  that 
approximately  318  acres  of  benthic  area  would  be  covered  by  the  preferred 
open-water  disposal  site  while  land  and  shore  losses  would  approximate  10 
acres.  It  Is  not  possible  to  further  quantitatively  distinguish  between 
upland  and  nearshore  losses.  Though  development  of  shoreline  .ireas  in  the 
Port  Gardner  area  have  been  less  extensive  than  in  the  other  two  Phase  I  bays 
(Commencement  and  Elliott  bays),  the  steep  relief  of  the  land  and  the  overall 
high  environmental  value  of  the  river  delta  minimize  the  availability  of  suit¬ 
able  land  and  nearshore  disi)Oscl  sites.  It  is  possible  that  land/shore  dis¬ 
posal  In  this  area  would  occur  in  a  diked  wetland  area,  given  their  relative 
abundance,  witn  consequent  environiaentai  losses. 

b.  Impacts  and  Their  Significance  to  Biological  Environment. 

(1)  Flora. 

(a)  Marine  and  Intertidal.  Little  impact  to  marine  and 
intertidal  species  Is  expected  under  this  alternative.  Impacts  that  would 
occur  to  intertidal  and  subtldal  macroalgae  and  eelgrass  would  primarily  be 
due  to  the  Introduction  of  short-term  pulses  of  suspended  materials  from 
effluent  outfalls  that  could  Interfere  with  photosynthesis  by  reducing  light 
availability.  This  impact  would  be  expected  to  be  minor  and  confined  to  the 
area  around  the  outfall  and  can  be  reduced  through  proper  control  of  effluent 
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discharge.  Relative  Impacts  under  this  alternative  would  be  less  than  those 
predicted  If  Site  Condition  I  material  had  been  chosen  for  the  unconflned, 
open-water  disposal  sites  and  greater  than  Impacts  If  Site  Condition  III  had 
been  chosen. 


(b)  Terrestrial.  Significant  adverse  impacts  to  terrestrial 
plants  can  result  with  disposal  of  dredged  material  at  confined  upland  sites. 
Site  preparation  requires  complete  destruction  of  the  existing  habitat  includ¬ 
ing  removal  of  vegetation  and  possibly  excavation  of  top  soil  (which  can  be 
used  to  construct  dikes,  berms  or  stored  for  later  use  as  a  soli  cap)  (Canter 
et  al.,  1977).  Itader  this  alternative,  approximately  10  acres  of  upland  and 
nearshore  area  would  be  used  to  develop  confined  disposal  sites.  The  Impacts 
to  plant  communities  under  this  alternative  are  greater  than  those  associated 
with  Site  Condition  111  and  less  than  the  Impacts  associated  with  Site 
Condition  I. 


Following  disposal,  land  sites  may  still  present  significant  adverse  impacts 
to  plants  recolonlzlng  the  area.  High  salt  content  and  the  presence  of  chemi¬ 
cals  may  hinder  successful  germination  and  growth  of  many  plant  species.  In 
addition  to  slowing  or  preventing  reestablishment  of  plant  communities  on 
site,  vegetation  around  the  perimeter  of  the  disposal  area  nay  also  be  acutely 
Impacted  as  a  result  of  salt  seepage  (Harrison  and  Chisholm,  1974). 


Once  a  disposal  site  Is  no  longer  In  use,  remedial  action  can  be  undertaken  to 
rehabilitate  the  land,  although  this  is  often  difficult  to  accomplish 
(Grossellnk,  1973).  Sites  can  be  seeded  with  saline  resistant  plants  or 
covered  with  enough  top  soil  to  act  as  an  effective  barrier  between  establish¬ 
ing  plants  and  the  dredged  material.  Additionally,  dredged  material  can  be 
deep  plowed  and  limed  to  enhance  soil  conditioning  prior  to  establishment  of 
vegetation  (CZRD,  1978). 


(2)  Plankton. 

(a)  Marine  Phytoplankton.  Impacts  to  phytopleinkton  would  result 
during  disposal  operations  from  Intermittent  pulses  of  suspended  material  that 
could  either  promote  and  Inhibit  primary  production.  Turbid  mixtures  of 
organic  and  Inorganic  material  both  interfere  with  photosynthesis  by  shielding 
light  and  stimulate  growth  by  raising  inorganic  nutrient  levels  above  back¬ 
ground  levels.  Impacts  can  also  occur  from  suspended  materials  adhering  to 
the  surfaces  of  cells,  interfering  with  gaseous/nutrient  transport  across  the 
cell  wall,  possibly  leading  to  mortalities.  Also,  phytoplankton  in  the  path 
of  the  descending  dredged  material  mass  would  be  removed  from  the  euphotlc 
zone  and  lost  (flocculated).  The  release  of  growth  Inhibitory  substances  from 
the  dredged  material  may  also  occur.  Ck)ncern  chemicals  released  during  dis¬ 
posal  could  result  in  Inhibition  of  photosynthesis  by  interfering  with 
metabolic  pathways. 

As  disposal  operations  would  not  occur  during  the  major  portion  of  the  spring 
bloom  period  due  to  closing  for  fishery  protection,  the  high  phytoplankton 
productivity  at  that  time  of  the  year  would  not  be  significantly  impacted. 
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Disposal  would  occur,  however,  during  the  fall  bloom  period,  so  that  Impacts 
to  the  phytoplankton  comnunlty  may  be  somewhat  more  pronounced  than  during 
other  times  of  the  year.  The  overall  Impacts  on  primary  production  would  be 
localized,  are  likely  not  measurable,  and  are  not  expected  to  Le  significant. 

(c)  Zooplankton.  Impacts  to  zooplankton  could  result  from  sus¬ 
pended  particles  Interfering  physically  with  active  feeding.  In  addition, 
suspended  particle  loads  would  dilute  the  concentration  of  food  particles  In 
tlie  water  for  filter  feeders  and,  in  sone  instances,  reduce  the  amount  of 
available  food  (due  to  flocculation  of  phytoplankton). 

Zooplankton  in  the  immediate  disposal  area  could  become  entrained  by  the  dis¬ 
posal  material  with  resultant  mortalities.  However,  most  zooplankton  are 
spatially  distributed  over  wide  areas  in  the  water  column  and  any  Impacts  at 
the  disposal  site  would  not  be  expect  to  significantly  affect  Port  Gardner 
zooplankton  community  structure. 

Any  impacts  to  the  Port  Gardner  zooplankton  community  would  be  localized  and 
short  term.  Chemicals  released  from  the  disposal  operation  may  have  measur¬ 
able,  although  short  term  and  localized  impacts.  Localized  impacts  could 
Include  mortality.  Inhibition  of  growth  and  reproduction.  However,  the  tem¬ 
poral  nature  of  the  disposal  and  the  small  percentage  of  zooplankton  impacted 
relative  to  the  existing  bay-wide  community,  would  render  this  Impact 
insignificant. 

(3)  Invertebrates. 

(a)  Benthic  Infaunal  Resources.  Two  types  of  impacts  v>ould 
occur  as  a  result  of  dredged  material  disposal  at  the  selected  PSDDA 
open-water  site:  (1)  physical  Impacts,  and  (2)  chemical  impacts.  Each  is 
discussed  in  turn  with  respect  to  probable  impacts  to  the  sedentary  benthic 
infaunal  resources  existing  within  the  disposal  site  and  immediately  adjacent 
to  it. 

Anticipated  physical  impacts  to  sedentary  benthic  infaunal  resources  resulting 
from  dredged  material  disposal  in  the  selected  site  would  include  the  imme¬ 
diate,  but  temporary,  loss  of  benthos  due  to  burial  and  smothering  by  clumps 
of  cohesive  material  within  the  relatively  small  single  dump  bottom  impact 
urea  ("230-foot  diameter  footprint,"  see  section)  of  tlie  overall  disposal  site 
Direct  physical  Impacts  from  dredged  material  hitting  the  bottom  would  be 
greatest  in  tne  center  of  the  impact  zone  and  diminishing  to  negligible  impact 
toward  the  edges  of  this  zone.  It  is  likely  that  some  of  the  buried  infauna 
would  be  able  to  survive  initial  burial  by  vertically  migrating  out  of 
deposited  material,  particularly  if  they  are  covered  by  less  than  20  cm  of 
material.  Several  benthic  infaunal  species  iiave  demonstrated  the  ability  to 
migrate  vertically  and  survive  burial  induced  by  relatively  thick  covers 
(l.e.,  up  to  50  cm)  of  sediments  with  particle  size  distributions  both  similar 
to,  and  different  from,  their  preferred  sediment  habitat  (Maurer  et  al.,  1978) 

During  periods  of  dredging  inactivity,  partial  recovery  of  benthos  due  to 
recruitment  and  migration  from  surrounding  unimpacted  areas  could  be 


expected.  Likely  recruits  to  the  disposal  site  may  consist  of  polychaete 
opportunists  such  as  Capltella  capitata,  Spi op  liases  fiobriata,  and  Boccardla 
polybranchia  (Battelle  Draft  Report  to  EPA:  Detailed  Chemical  and  Biological 
Analysis  of  Selected  Sediments  From  Puget  Sound,  1983)  as  well  as  from  resi¬ 
dent  bivalve  species,  such  as  Axinopsida  sericata,  and  Macoma  carlottensis. 
Recolonization  may  result  in  the  partial  restoration  and/or  possible  enhance¬ 
ment  of  benthic  habitat  values  to  foraging  bottom  fishes  (Rhoads  et  al.,  1978; 
Becker,  1984;  Lunz,  1986).  Tatum  (1984)  reported  an  increase  in  benthic 
species  abundance  at  an  experimental  disposal  site  in  Elliott  Bay  following 
disposal  operations.  Recently,  a  BRAT  survey  of  tue  Foul  Area  disposal  site 
off  the  coast  of  New  England  showed  that  benthic  resource  food  values  on  site 
were  increased  as  a  result  of  disposal  activities  relative  to  offsite  condi¬ 
tions  for  many  of  the  target  flatfish  foraging  strategies  examined,  particu¬ 
larly  fish  foraging  for  smaller  prey  living  near  the  sediment-water  Interface 
(Lunz,  1986). 

Existing  benthic  communities  found  onsite  are  adapted  to  f Ine-textured,  medium 
silt/coarse  silt  bottoms.  Potential  changes  in  bottom  sediment  grain  size 
distribution  resulting  from  dredged  material  disposal  would  likely  have  a 
detrimental  Impact  on  many  of  the  resident  infaunal  species  (l.e.,  due  to 
lower  reproductive  potential,  impaired  recruitment  success,  and  survival  of 
young)  as  well  as  negatively  influencing  the  ability  of  buried  adults  to 
vertically  migrate  and  survive  burial  (Maurer  et  al.,  1978). 

Under  the  effects  definition  for  Site  Condition  II  (see  chapter  2),  some  sub- 
lethal  impacts  to  onsite  benthos  are  possible  from  chronic  exposure  to  dredged 
material.  These  impacts  would  be  confined  to  the  disposal  site.  The  PSDDA 
monitoring  program  Includes  a  check  of  benthic  community  health  around  the 
disposal  site  to  ensure  that  unacceptable  biological  Impacts  are  not  occur¬ 
ring.  The  severity  and  extent  of  biological  effects  from  the  dredged  material 
are  not  expected  to  be  significant  since  the  majority  of  the  taxa  found  at  the 
selected  site  (polychaetes,  bivalves;  Clarke,  1986)  are  not  known  to  be 
acutely  sensitive  to  chemicals  of  concern.  Effects  associated  with  the 
dredged  material  will  include  sublethal  impacts,  with  potential  increases  in 
the  mortalities  of  the  more  sensitive,  but  less  abundant,  crustacean  species 
(section  3.02 .b( 1) (c) ) . 

Cumulative  effects  of  exposure  Co  the  dredged  material  could  result  in  a 
reduction  in  population  and  community  biomass  of  equilibrium  (Stage  III) 
species,  with  a  corresponding  Increase  in  abundances  and  biomass  of  more 
pollution  and  physical  disturbance  tolerant  pioneering  (Stage  I)  species. 

This  pattern  will  also  be  maintained  by  the  periodic  physical  disturbance  of 
the  site  during  disposal  operations.  Tissue  concentrations  of  contaminants 
may  also  Increase  in  onsite  benttios  exposed  to  Site  Condition  II  material. 

Impacts  that  occur  outside  the  disposal  site  would  not  be  significant,  con¬ 
sisting  of  food  web  impacts,  and  possibly  sea  surface  nlcrolayer  impacts.  The 
former  Involves  mobile  benthos  (crab,  shrimp,  etc.)  feeding  on  disposal  site 
benthos  and  migrating  offsite  vd.th  a  chemical  body  burden  and  contributing 
chemicals  via  predation  or  decomposition  to  bay  food  web.  The  degree  of  food 


4-99 


web  transfer  Is  unknown,  but  should  not  be  significant,  due  to  the  nature  of 
the  site  management  condition  and  because  few  mobile  species  are  present  at 
the  selected  site.  Nearshore,  intertidal  and  subtldal  Invertebrate  fauna 
would  not  be  significantly  impacted  from  the  disposal  operations  due  primarily 
to  their  distance  from  the  disposal  site.  Existing  sea  surface  microlayer 
chemicals  may  occasionally  contact  the  nearshore  benthos  as  a  result  of 
currents,  tidal  actions,  and  wind  moving  chemicals  onshore.  In  the  case  of 
Port  Gardner  site  1,  the  probability  that  chemicals  from  the  dredged  material 
would  significantly  contribute  to  the  existing  contaminant  load,  with  slgnifi- 
Cimtly  Increased  Impacts,  Is  considered  low.  (Word  and  Ebbesmeyer,  1984;  Word 
et  al.,  1986;  Hardy  and  Cowan,  1986). 

(b)  Intertidal.  Intertidal  invertebrates  would  be  impacted  by 
any  development  of  the  nearshore  environment  for  use  as  confined  disposal 
sites.  Physical  Impacts  to  sedentary  species  from  dredged  material  disposal 
would  be  the  Immediate  loss  of  Intertidal  communities  due  to  burial  during 
disposal  activity.  Effects  observed  at  the  nearshore  site  are  expected  to  be 
sublethal  in  nature  If  material  disposed  In  the  nearshore  environment  contains 
chemicals  In  concentrations  characterized  as  Site  Condition  II.  Some  acute 
Impacts  could  be  expected  if  dredged  material  exceeds  Site  Condition  II. 

Species  Impacted  would  Include  copepods  and  gammarld  amphipods,  which  can 
comprise  30  to  40  percent  (by  abundance)  of  the  species  present  in  Intertidal 
communities.  Chemical  Impacts  are  expected  to  be  localized  to  the  area 
immediate  to  the  effluent  outfall.  Overall  input  to  intertidal  communities 
would  be  dependent  on  both  the  amount  of  nearshore  area  taken  for  disposal 
site  use  and  the  level  of  chemicals  In  the  material  disposed. 

(c)  Mobile  Crab  and  Shrimp  Resources.  Physical  disposal  Impacts 
on  Dungeness  crab  TCancer  maglster)  at  the  selected  site  would  be  limited  to 
the  fall  season,  the  only  season  when  crabs,  exclusively  nongravld  females, 
are  present  on  the  site.  No  high  density  crab  concentration  areas  would  be 
Impacted,  as  onsite  densities  would  be  low  (estimated  average  density  of 
25/hectare)  and  the  disposal  site  Is  over  0.75  nautical  miles  from  the  nearest 
high  concentration  area.  Disposal  Is  not  expected  to  Impact  these  distant, 
hlgh-density  crab  areas.  Also,  disposal  operations  would  not  significantly 
Impact  Dungeness  crabs  during  the  majority  of  their  sensitive  molting  period, 
that  occurs  from  April  through  June  because  no  disposal  would  occur  between 
April  1  and  June  15  of  any  given  year  (due  to  Washington  State  Department  of 
Fisheries  standards  for  protection  of  migratory  juvenile  salmon).  A  very 
small  percentage  of  the  female  crabs  that  migrate  to  the  selected  site  In  the 
late  summer  and  fall  months  could  be  In  the  process  of  molting,  concurrent 
with  disposal  operations,  and  these  crabs  would  be  more  subject  to  disposal 
impacts.  However,  no  molting  females  were  caught  during  the  onsite  trawls  In 
September  by  the  University  of  Washington.  Thus,  impacts  on  Dungeness  crabs 
at  the  selected  site  would  be  limited  to  disposal  operations  conducted  during 
the  fall  months  and  would  Involve  only  female  crabs,  few  or  none  of  which  were 
In  the  molting  condition. 

Dungeness  crab  In  the  selected  site  would  be  subject  to  both  physical  and 
chemical  Impacts  from  disposal  of  dredged  sediments.  Direct  physical  Impacts 
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could  result  from  crabs  belnj^  struck  by  clumps  of  dredged  material  at  or  near 
the  center  of  the  disposal  footprint.  This  could  result  in  burial  and  impair¬ 
ment  of  the  crabs'  ability  to  vertically  migrate,  due  to  the  sheer  weight  of 
material  or  to  actual  bodily  damage.  Some  mortalities  would  be  possible. 
Impacts  would  be  greatest  in  or  near  the  center  of  the  disposal  footprint, 
dlmlaishlng  to  negligible  Impacts  towards  the  edges  of  the  footprint.  Unless 
the  crab  females  are  directly  hit  by  a  clump,  it  is  expected  they  would  sur¬ 
vive,  even  in  the  footprint  center.  This  is  because  of  the  slow  rate  of  mate¬ 
rial  accumulation,  the  thinness  of  material  that  would  be  deposited  with  each 
disposal,  and  the  expected  similarity  in  grain  size  between  the  disposal 
material  and  the  site's  existing  sediment. 

An  additional,  although  minor  physical  Impact  would  be  due  to  the  increases  in 
suspended  material  with  each  disposal  in  the  footprint  area  and  adjacent 
nephelold  layer.  This  material  could  accumulate  in  the  gills  and  interfere 
with  normal  gas  exchange  across  gill  surfaces.  No  mortalities  would  be  expec¬ 
ted;  however,  some  crabs,  especially  chose  located  near  the  center  of  the 
Impact  area  would  be  stressed,  and  would  likely  leave  the  immediate  disposal 
area. 

Chemical  Impacts  could  result  from  chronic  exposure  to  chemicals  in  the 
dredged  material.  These  would  be  primarily  sublethal  and  would  be  contained 
within  the  disposal  site.  Crabs  exposed  to  the  dredged  material  would  Include 
those  present  on  the  site  during  the  disposal  operations  and  those  having 
Inmigrated  either  randomly,  or  possibly  in  response  to  detection  of  food 
organisms  in  the  deposited  material.  Predicting  whether  or  not  the  latter 
will  occur  with  any  frequency  is  speculative  because  of  an  apparent  lack  of 
scientific  literature  that  addresses  the  issue  of  adult  crab  migrations  to 
dredged  sediment  in  deepwater  areas.  In  general,  few  crabs  are  expected  to  be 
drawn  to  the  site  because  of  water  depths. 

Sublethal  effects  would  result  from  crabs  being  in  direct  contact  with 
particle-bound  chemicals  and  with  those  that  become  dissolved  within  the  sedi¬ 
ment  pore  water.  Accumulation  of  these  chemicals  would  occur  to  an  extent 
dependent  upon  the  concentration  of  the  chemicals  and  their  relative  biologi¬ 
cal  availability.  The  effects  of  Diologlcal  accumulation  of  cliemlcals  are  not 
fully  understood,  although  it  is  generally  accepted  that  chronic  Impacts  are 
due  to  chemicals  that  are  biologically  available,  accumulated,  and,  in  some 
Instances,  metabollcally  modified.  Potential  effects  include:  impairment  of 
the  molting  process,  reduced  reproductive  capability,  decreased  feeding 
ability,  and  decreased  resistance  to  disease  organisms. 

Offsite  Impacts  Involving  crabs  would  occur  when  crabs  with  tissue  body  bur¬ 
dens  of  chemicals  migrate  offsite  or  when  crabs  from  offsite  forage  on  benthic 
species  Inhabiting  the  disposal  area. 

In  conclusion,  potential  disposal  impacts  to  Dungeness  crab  in  the  selected 
site  and  vicinity  would  be  limited  to  the  fall  season,  when  low  numbers  of 
females  (nongravld)  are  present.  Impacts  on  major  crab  concentration  areas  in 
Port  Gardner  would  not  occur  due  to  the  distances  between  the  selected  site 
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and  these  areas.  Even  with  mazlmuin  expected  disposal  frequencies  and 
quantities,  only  very  few  crabs  would  suffer  mortalities,  those  being  directly 
hit  by  large  clumps  of  cohesive  material.  But  the  cohesive,  clumped  masses 
would  only  descend  over  about  14  percent  of  each  disposal  footprint,  and  the 
density  of  crabs  (average  of  25  per  hectare)  Is  so  low  that  very  few  direct 
Impacts  would  be  anticipated.  All  other  impacts  described  above  would  not  be 
considered  significant  either  onsite  or  offsite,  comparing  the  relatively 
small  285i-acre  disposal  site  with  the  much  larger  Port  Gardner  deepwater  area 
that  supports  large  crab  populations. 

Disposal  Impacts  on  shrimp  at  the  selected  disposal  site  are  expected  to  be 
similar  to  those  predicted  for  Dungeness  crab  at  this  site.  Only  low  abun¬ 
dances  of  shrimp  are  present  at  the  site  throughout  the  year,  far  below  the 
level  necesssary  to  support  a  commercial  shrimp  fishery. 

Shrimp  would  be  subject  to  bot'u  physical  and  chemical  impacts  from  disposal  of 
dredged  material.  Direct  physical  Impacts  would  result  from  shrimp  being 
struck  by  cluupa  of  cohesive  material  at  or  near  the  center  of  the  disposal 
footprint,  a  small  area  approximately  250  feet  in  diameter  (see  section  2). 
These  encounters  would  result  in  burial  and  possibly  impairment  of  the  shrimps’ 
ability  to  vertically  migrate  through  the  material  due  to  the  sheer  weight  of 
the  material  or  to  bodily  damage.  Some  mortalities  would  be  expected,  but 
most  shrimp  would  likely  be  able  to  survive  the  Impact.  Impacts  would  be 
greatest  in  or  near  the  center  of  the  250-foot  diameter  disposal  footprint 
diminishing  to  negligible  Impacts  towards  the  aprons  of  the  footprint. 

An  additional,  although  minor  piiyslcal  Impact  would  occur  due  to  increases  in 
suspended  material  both  In  the  Immediate  footprint  area  and  in  the  adjacent 
nepheloid  layer.  Suspended  material  can  accumulate  in  the  gills  and  interfere 
with  normal  gas  exchange  across  gill  surfaces.  No  mortalities  would  be  expec¬ 
ted;  however,  some  shrimp,  especially  those  located  nearest  the  center  of  the 
impact  area,  would  be  stressed  and  would  leave  the  immediate  disposal  area. 

Chemical  impacts  could  result  from  long-term  exposure  to  chemicals  present  in 
the  dredged  material.  These  would  be  primarily  sublethal  and  would  be  more 
likely  onsite.  Shrimp  exposed  to  the  dredged  material  would  include  those 
present  onsite  during  disposal  operations,  and  those  having  Inmigrated  either 
randomly  or  in  response  to  detection  of  food  organisms  in  tlie  deposited  mate¬ 
rial.  Sublethal  effects  would  result  from  shrimp  being  in  direct  contact  with 
particle-bound  chemicals  and  with  those  that  become  dissolved  within  the  sedi¬ 
ment  pore  water.  Tissue  accumulation  of  these  chemicals  will  occur  to  an 
extent  dependent  upon  the  concentration  of  the  chemicals  and  their  relative 
biological  availability.  Potential  effects  of  accumulation  include  impairment 
of  molting,  reduced  reproductive  capacity,  decreased  feeding  ability,  and 
decreased  resistance  to  disease  organisms. 

Offsite  impacts  involving  shrimp  could  possibly  occur  when  shrimp  with  tissue 
body  burdens  of  chemicals  migrate  offsite,  or  when  shrimp  from  offsite  forage 
on  benthic  species  inhabiting  the  disposal  area.  Assuming  the  dredged  uate- 
rial  contains  approximately  the  same,  or  less,  food  value  as  the  existing  dis¬ 
posal  site  sediments,  inmigratlon  and  emigration  should  be  roughly  balanced 
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and  no  significantly  Increased  numbers  of  shrimp  would  be  expected  onsite. 
However >  the  degree  of  Inmlgratlon  will  depend  to  a  large  extent  on  the 
quantity  of  available  food  organisms  in  the  deposited  material. 

In  conclusion,  disposal  impacts  to  shrimp  In  the  selected  site  and  vicinity 
would  be  minor  due  to  the  relatively  small  cohesive  clump  Impact  area,  the 
suall  build-up  of  disposed  material  over  time,  the  ability  of  shrimp  to  escape 
high  turbidity  areas,  and  the  relatively  low  density  of  shrimp  present  on  the 
site  throughout  the  year.  No  Impacts  to  important  shrimp  populations  in  Port 
Gardner  are  anticipated. 

(4)  Fish. 

(a)  Anadromous  Fish.  Impacts  of  disposal  operations  on  Impor¬ 
tant  juvenile  salmon  populations  would  be  negligible,  primarily  because  no 
disposal  operations  would  occur  between  March  15  and  June  15,  the  "window" 
designated  by  the  Washington  State  Department  of  Fisheries  to  protect  juvenile 
salmon  and  steelhead  during  outmigration.  The  majority  of  the  juvenile  salmon 
populations  will  have  migrated  out  of  Port  Gardner  by  June  15. 

Disposal  would  occasionally  be  coincidental  with  the  presence  of  early  or  late 
migrants  (especially  chlnook  salmon)  or  with  those  species  that  may  tend  to 
remain  In  the  bay  for  extended  periods  of  time  (e.g.,  searun  cutthroat 
trout).  These  juveniles  would  not  be  Impacted  by  the  disposal  operations 
unless  they  frequented  the  disposal  area  where  they  could  pass  through  the 
turbidity  plume  and  be  subject  to  turbidity  impacts.  Impacts  could  Include 
interference  with  oxygen  exchange  due  to  suspended  solids  clogging  gill  sur¬ 
faces,  and  slightly  lowered  oxygen  availability  due  to  biological  oxygen 
demand  of  the  suspended  dredged  material  that  forms  the  disposal  plume. 

Impacts  to  juveniles  due  to  exposure  to  chemicals  In  the  plume  would  probably 
be  negligible  as  most  chemicals  would  be  unavailable,  bound  to  the  sediment 
particles  rather  than  dissolved  in  the  water  column  where  they  could  be 
absorbed  across  gill  surfaces.  These  impacts,  if  they  occurred  at  all,  would 
be  minor  since  juveniles  typically  avoid  disposal  plumes,  and  the  site  is  not 
located  in  primary  juvenile  migratory  pathways. 

Adult  salmon  and  trout  migrating  through  the  bay  would  also  not  be  signifi¬ 
cantly  impacted  by  disposal  operations  as  the  majority  of  tue  fish  will  avoid 
disposal-associated  turbidity  plumes.  Those  fish  that  contact  the  plume  how¬ 
ever,  would  be  temporarily  impacted  from  short-term  clogging  of  their  gills, 
by  suspended  material,  and  from  slight  depressions  in  dissolved  oxygen  due  to 
the  biological  oxygen  demand  of  the  dredged  material.  However,  these  condi¬ 
tions  are  far  less  severe  than  the  fish  usually  encounter  when  they  migrate  up 
the  Snohomish  River  during  periods  of  floods  or  highwater. 

Contribution  of  chemicals  to  the  sea  surface  microlayer  from  Site  Condition  II 
dredged  materials  may  occur,  but  is  expected  to  be  minor  relative  to  existing 
levels  of  chemicals  from  other  sources  (Word  et  al.,  1986;  Hardy  and  Cowan, 
1986).  Actual  chemicals  and  their  concentrations  would  be  difficult  to 
Identify/measure  in  view  of  many  source  contributions  in  Port  Gardner.  Adult 
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saloon  may  occasionally  swlo  at  the  surface  for  short  periods  and  therefore 

contact  the  microlayer  during  their  milling  behavior;  however,  physiological 

effects  due  to  dredged  material  contaminants  (in  Site  Condition  II  material) 

would  not  be  expected  to  occur.  For  there  to  be  a  noticeable  Impact  on  adult  j 

salmon  fished  in  the  bay,  the  salmon  would  have  to  swim  for  extended  periods 

of  time  at  the  surface  and  near  to  the  disposal  area  or  microlayer  "plume"  to 

absorb  chemicals  via  the  gills,  possibly  resulting  in  minor  physiological 

impairments.  Swimming  at  the  surface  for  extended  periods  is  not  typical  of 

migrating  adult  salmonlds.  In  general,  disposal  operations  involving  material 

suitable  under  Site  Condition  II  should  not  significantly  impact  physiological  | 

mechanisms/behavior  patterns  of  adult  salmon  in  Port  Gardner  Bay. 

(b)  Bottom  Fish  Resources.  Negligible  bottom  fish  resources 
were  found  on  or  near  the  selected  site  during  site  specific  studies  in 
September,  June,  and  September  1986  (see  section  3).  It  Is  therefore  probable 
that  the  area  in  Commencement  Bay  occupied  by  the  selected  site  does  not  j 

represent  prime  bottom  fish  habitat.  Nevertheless,  some  direct  and  secondary 
Impacts  to  bottom  fishes  are  expected  to  occur  as  a  result  of  disposal  of 
dredged  material  at  this  site.  Clumps  of  cohesive  material  impacting  the  bot¬ 
tom  may  bury  flatfish  such  as  Dover  sole  within  the  "250-foot"  diameter  bottom 
impact  area  (see  section  2).  Any  fish  found  outside  the  bottom  impact  zone 
would  likely  escape  direct  Impacts,  but  may  suffer  some  respiratory  distress  j 

due  to  gill  clogging  and/or  low  dissolved  oxygen  levels  (i.e.,  due  to  high 
COO/BOD  levels).  Induced  by  elevated  levels  of  suspended  solids  within  the 
dredged  material  plume.  It  is  itlgiily  likely  that  fish  would  avoid  stressful 
levels  of  suspended  dredged  material  by  temporarily  moving  out  of  the  area. 

In  conclusion,  because  only  low  numbers  of  bottom  fish  resources  were  found 

onsite,  direct  physical  Impacts  from  disposal  on  these  resources  are  not  I  j 

expected  to  be  significant. 

Bottom  fish  resources  may  also  be  affected  through  secondary  impacts  resulting 

from  disposal  of  dredged  material  in  the  preferred  disposal  site.  Benthic 

communities  within  the  impact  zone  are  expected  to  be  temporarily  lost  as  a 

result  of  burial  and  smothering,  further  lowering  the  value  of  the  area  as  | 

food  habitat  for  bottom  fish.  As  this  area  does  not  appear  to  be  a  prime 

feeding  habitat  area  for  bottom  fish  in  general  (Clarke,  1985),  the  impact  of 

this  habitat  loss  to  fish  resources  is  not  expected  to  be  significant. 

Benthic  resources,  however,  are  expected  to  recover  during  periods  of  disposal 
inactivity.  Fish  food  habitat  values  might  even  Increase  as  a  result  of  | 

increased  production  of  pioneering  (stage  I)  opportunistic  species  on  the  dis¬ 
posal  mound  (Rhoads  et  al.,  1978;  Becker,  1984;  Lunz,  1986).  Bottom  fish 
foraging  on  these  opportunistic  species  may  bioaccumulate  chemicals  through 
dietary  intake  of  prey.  Direct  accumulation  of  cJiemicals  might  also  occur 
through  skin  and  gill  membranes  as  a  result  of  their  Intimate  association  with 
the  bottom  sediments,  particularly  when  burled  in  the  sediments.  Because  the  | 

area  of  the  disposal  site  only  represents  a  relatively  small  portion  of  the 
foraging  habitat  for  demersal  bottom  feeding  fish  in  Port  Gardner,  and  docu¬ 
mented  fish  food  habitat  resources  onsite  are  uniformly  low,  only  very  low 
levels  of  chemical  bioaccumulation  in  fish  predators  are  possible. 
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(c)  Freshwater  Fishes.  For  disposal  of  material  not  suitable 
for  unconfined,  open-water  disposal,  impacts  to  freshwater  fish  would  be  a 
direct  result  of  the  introduction  of  effluent  discharge  into  freshwater 
habitats.  Two  sources  of  Impacts  are  associated  with  effluent  discharge; 

(1)  Impacts  due  to  increases  in  turbidity  and  slltatlon,  and  (2)  Impacts  due 
to  increases  in  cnemicals. 

Fish  species  in  general,  and  freshwater  game  fish  in  particular,  have  a  low 
tolerance  for  Increases  in  turbidity  (Canter  et  al.,  1977).  Fish  mortality 
due  to  asphyxiation  is  often  the  result  of  the  coating  effect  of  fine  parti¬ 
cles  settling  on  the  gill  filaments  (Sherk  and  O'Connor,  1975).  Eventual 
reduction  in  fish  population  size  and  even  local  species  elimination  have  been 
found  as  a  result  of  increasing  turbidity  levels  in  streams  that  typically  had 
low  background  levels  of  suspended  solids  (Hollis  et  al.,  1904). 

Another  possible  Impact  due  to  turbidity  and  slltatlon  on  fish  populations  is 
through  the  reduction  in  spawning  ground  habitat  (Hollis  et  al.,  1964).  Ripe 
running  fish  will  abandon  previously  used  spawning  grounds  if  slltatlon  is  too 
great.  Slltatlon  will  result  in  suffocation  of  fertilized  eggs  by  reducing 
oxygen  exchange  across  the  egg  surface. 

Freshwater  fish  are  generally  more  sensitive  to  chemicals  of  concern  than  are 
marine  species  and  are  therefore  more  susceptible  to  chemicals  associated  with 
effluent  runoff  from  confined  disposal  sites.  In  addition,  toxic  metals  are 
more  readily  available  to  organisms  in  freshwater  than  in  saline  waters,  in 
effect  increasing  the  exposure  environment.  The  relative  potential  for 
impacts  to  freshwater  fish  under  this  alternative  is  less  than  the  Impacts 
that  would  be  predicted  if  Site  Condition  I  has  been  chosen  for  the  uncon- 
flned,  open-water  disposal  sites  and  greater  than  the  Impact  if  Site 
Condition  Ill  liad  been  chosen. 

(5)  i'errestrlal  Wildlife.  Development  of  upland  and  nearshore  con¬ 
fined  disposal  sites  would  require  the  destruction  of  wildlife  habitat  and 
cause  significant  adverse  impacts  to  terrestrial  wildlife.  The  types  of  wild¬ 
life  and  number  of  species  impacted  by  site  construction  would  depend  on  the 
specific  type  of  habitat  being  destroyed.  Disposal  site  construction  on  a 
field  would  impart  generally  smaller-sized  animals  and  relatively  less  diverse 
communities  ttian  would  be  expected  if  forested  land  were  utilized  as  sites  for 
confined  disposal.  The  significance  of  the  Impact  to  terrestrial  species  will 
depend  upon  the  availability  of  nearby  habitat  (and  its  carrying  capacity)  to 
assimilate  displaced  wildlife.  Relative  impacts  under  this  alternative  will 
be  less  than  those  predicted  if  Site  Condition  1  had  been  chosen  for  the 
unconfined,  open-water  disposal  sites  and  greater  than  impacts  if  Site 
Condition  HI  had  been  chosen. 

(6)  Birds. 

(a)  Water  Birds.  The  only  direct  impacts  of  open-water  disposal 
on  waterblrds  would  appear  to  be  the  result  of  temporary  turbidity,  temporary 
loss  of  prey  source,  and  potential  Impacts  to  intertidal  organisms  from  drift 
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of  suspended  dredged  uaterial.  Turbidity  limits  visibility  and  makes  feeding 
difficulty  if  not  impossible.  Turbidity  from  dredged  disposal  activity,  how¬ 
ever,  is  localized  and  temporary.  Furthermore,  waterbirds  will  avoid  the  tur¬ 
bidity  plume  and  feed  elsewhere.  Benthic  resources  at  the  disposal  site  are 
generally  not  utilized  as  food  by  waterbirds.  Few  birds  dive  12C  feet  deep 
(cormorants  and  loons  may),  which  limits  the  impacts  to  a  few  species.  Fur¬ 
thermore,  stomach  samples  of  deep-diving  birds  indicate  that  bottomfish  com¬ 
prise  only  a  small  proportion  of  the  total  diet.  Thus,  these  birds  do  not 
depend  on  bottom-living  organisms,  and,  in  fact,  primarily  utilize  free 
swimming  fish  such  as  herring  and  smelt. 

Even  if  the  disposal  areas  were  utilized  by  waterbirds  and  the  sites  did  not 
fully  recolonlze,  the  total  area  of  impact  is  small  relative  to  the  potential 
feeding  area  in  Puget  Sound.  Waterbirds  are  mobile;  also,  the  site  nas  rela¬ 
tively  low  biological  productivity  to  begin  with,  such  that  the  loss  would  be 
minimal.  The  potential  loss  of  intertidal  organisms  from  drift  of  suspended 
material  is  considered  to  be  minimal  and  would  not  affect  waterbirds. 

The  selected  disposal  site  is  nut  presently  nor  historically  an  area  of  con¬ 
centration  of  waterbirds.  Port  Gardner's  primary  value  to  waterbirds  is  in 
the  protected  intertidal  areas,  where  most  of  the  waterbird  species  can  find 
refuge  and  a  food  resource.  Significant  impacts  could  be  expected  to 
shureblrds  if  nearshore  areas  were  developed  as  confined  disposal  sites. 

(b)  Terrestrial  Birds.  For  material  requiring  confined  dis¬ 
posal,  terrestrial  birds  could  be  significantly  Impacted  under  tiie  preferred 
alternative  depending  on  the  types  of  upland  habitat  used  for  construction  of 
confined  disposal  sites.  Impacts  would  be  greater  if  forested  land  were  used 
relative  to  cleared  land  because  of  the  greater  diversity  of  birds  associated 
with  the  former.  Following  reclamation  of  the  area  after  the  life  of  the  dis¬ 
posal  site,  sublethal  chronic  impacts  to  terrestrial  birds  could  occur  due  to 
ingestion  of  plants  and  animals  that  have  accumulated  contaminants  arising 
from  the  dredged  material. 

(7)  Marine  hammals.  No  significant  long-term  impacts  to  marine 
mammals  indlgeneous  to  or  migrating  through  Port  Gardner  are  expected  fror. 
disposal  of  dredged  material  at  the  selected  site.  No  marine  mammals  dis¬ 
cussed  in  section  3  are  abundant  in  Port  Gardner,  and  their  presence  in  the 
selected  disposal  site  would  only  be  a  rare  occurence.  It  Is  therefore 
probable  that  no  significant  physical  or  chemical  impacts  to  marine  mammals 
are  expected.  Those  mammals  in  the  vicinity  of  the  disposal  site  during  a 
disposal  operation,  would  likely  avoid  the  area  during  the  dumping  activity. 
Narine  uammals  feeding  on  bottom  fish  and  ciacroinvertebrates  in  the  vicinity 
of  the  disposal  site  may  accumulate  small  levels  of  chemicals  concentrated  in 
their  prey,  although  the  amount  attributable  to  the  disposal  site  itself  would 
probably  not  be  significant  due  to  their  wide  ranging  foraging  habits  and  the 
small  percentage  of  site  use  (Urlglit,  1976). 

(8)  Endangered  and  Threatened  Species.  Biological  ^ssi-ssments  have 
been  prepared  that  evaluate  potential  impacts  to  bald  eagles,  gray  whales,  and 
humpback  whales  (exhibit  A).  The  only  species  on  the  Federal  list  that  are 
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found  In  Puget  Sound  are  the  gray  whale,  humpback  whale,  peregrine  falcon,  and 
bald  eagle.  Gray  whales  are  regularly,  though  infrequently,  sighted  in  Puget 
Sound.  These  are  considered  stragglers  which  may  or  may  not  feed  while  in 
Puget  Sound.  Some  of  the  few  recent  sightings  of  gray  whales  in  Puget  Sound 
have  been  relatively  close  to  the  preferred  disposal  site.  In  each  case,  the 
whales  were  present  for  no  more  than  1  day  and  were  not  seen  again  in  the  sane 
area.  The  Implication  is  that  the  whales  are  "passing  through"  (and  in  all 
likelihood  not  feeding)  and  find  no  special  attraction  for  any  one  area.  It 
thus  appears  that  selection  of  the  proposed  disposal  areas  would  not  Impact 
gray  whales,  regardless  of  the  sites  ultimately  selected.  Much  the  same 
arguments  can  be  made  for  humpback  whales. 

Peregrine  falcons  are  rarely  observed  in  the  vicinity  of  any  of  the  selected 
disposal  areas;  rarely  enough,  in  fact,  that  the  U.S.  Fish  and  Wildlife 
Service  did  not  include  this  species  on  its  list  of  species  that  should  be 
considered  in  the  biological  assessment.  Their  prey  base  consists  of  small 
waterblrds,  primarily  ducks  such  as  teal,  and  shoreblrds.  Peregrines  prefer 
to  stoop  on  large  flocks  of  such  birds,  where  they  have  greater  odds  of  find¬ 
ing  one  that  is  weak  or  confused  and,  hence,  easy  prey.  Such  flocks  are  most 
often  in  protected  bays  in  intertidal  or  shallow  subtidal  habitats.  The 
open-^ater  disposal  site  is  relatively  unprotected  and  generally  does  not 
attract  large  numbers  of  waterblrds.  The  lack  of  such  large  flocks  at  the 
proposed  disposal  area  suggests  that  selection  of  the  site  would  not  impact 
peregrines  (since  their  prey  base  would  not  be  affected). 

Bald  eagles  are  present  throughout  the  year  near  the  selected  disposal  site. 
They  feed  on  whatever  may  be  present  (ducks,  gulls,  live  surface-swimming 
fish,  dead  animals  washed  ashore,  etc.).  Again,  concentrations  of  birds  or 
fish  are  helpful  for  prey-capture  success.  The  selected  disposal  site  for 
Port  Gardner  does  not  have  large  concentrations  of  animals  and  thus  feeding  by 
bald  eagles  would  not  be  affected. 

Other  potential  affects  associated  with  the  disposal  site  include  primarily 
human  disturbance  and  noise  from  disposal  barges.  The  most  important  consid¬ 
eration  is  that  the  selected  site  is  not  near  regular  areas  of  animal  use. 
Thus,  human  disturbance  and  noise  are  not  expected  to  affect  any  endangered 
species. 


c.  Impacts  and  Their  Significance  to  Hunan  Environment. 

(1)  Social  Economic.  Adverse  impacts  to  waterborne  commerce  move¬ 
ments  in  Port  Gardner  and  vicinity,  and  related  port  terminal  and  industrial 
development  are  expected  to  be  substantially  less  with  this  alternative  rela¬ 
tive  to  the  ho  Action  alternative.  Because  of  higher  costs  associated  with 
dredging  and  dredged  material  disposal,  dredging  cycles  may  be  extended  over 
that  experienced  in  the  past.  However,  delays  would  be  less  under  this 
alternative  than  those  expected  if  Site  Condition  1  were  chosen  for  management 
of  the  unconfined,  open-water  disposal  sites.  The  Dredging  and  Disposal 
Activity  section  (see  below)  presents  a  comparative  analysis  of  the  costs 
associated  with  dredging  under  the  alternatives  considered  by  PSDDA. 
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Impacts  to  sport  fishing  could  also  occur  due  to  displacement  by  tugs  and 
barges  at  the  disposal  site  (see  Navigation  section  below).  In  addition, 

Impacts  to  land  and  beach  use  could  also  be  expected  if  nearshore  and  upland 
disposal  sites  were  developed  in  recreational  areas.  Overall,  social  economic 
Impacts  are  not  expected  to  be  significant. 

(2)  Transportation. 

(a)  Navigation.  Normal  average  annual  dredged  material  disposal 
activity  in  Port  Gardner  is  expected  to  be  30  to  35  days  per  year,  more  than 
the  level  experienced  over  the  past  15  years.  Disposal  activity  could  be 
considerably  greater  if  the  Upper  Snohomish  River  channel  dredged  material  is 
taken  to  the  Port  Gardner  open-water  site.  Actual  activity  would  depend  on 
dredging  projects  undertaken,  and  the  results  of  chemical  and  biological  tests 
performed  on  material  to  be  dredged.  As  navigation  caaimels  would  be  main¬ 
tained,  there  would  be  no  adverse  Impacts  on  navigation  activity  due  to 
channel  shoaling.  Barge-tug  movement  during  disposal  operations  is  not 
expected  to  be  much  different  than  at  present  and  consequently  there  should  be 
no  slgnlficent  navigation  conflicts  with  commercial  or  pleasure  craft. 

Since  disposal  typically  is  accompanied  by  dredging,  the  Port  Gardner  selected 
site  would  not  be  used  during  the  salmon  and  steelhead  smolt  outmigration 
window:  March  15  through  June  15.  During  times  of  normal  site  use,  disposal 
activity  at  the  site  would  be  expected  to  average  about  2  to  3  barges  per  day 
with  peak  activity  of  5  barges  per  day  (table  4.9). 

When  proceeding  to  the  disposal  site,  tug  and  barge  combinations  move  at  a 

slower  rate  loaded  than  unloaded.  Average  travel  speed  Is  typically  around  I 

5  knots.  Once  on  site,  disposal  operations  within  the  l,d00-foot  diameter 

disposal  zone  usually  require  between  5  and  10  minutes.  On  occasion,  weather 

constraints  and  repositioning  requirements  (to  ensure  proper  location  of 

disposal)  can  Increase  the  onsite  time  to  as  much  as  20  minutes.  Using  an 

average  of  10  minutes,  and  assuming  two  to  three  barges  per  day,  normal  site 

time  would  amount  to  about  20  to  30  minutes  per  day  or  about  15  hours  per  year. 

Though  delays  in  disposal  activities  could  result  from  avoi'^ing  conflicts  with 
tribal  fisheries  (see  below),  they  are  unlikely,  given  the  anticipated  and 
required  coordination  between  dredgers  and  the  tribes. 

Disposal  operations  at  the  selected  site  would  represent  a  slight  Increase  in 
navigation  traffic  for  the  site  proper.  With  Increased  water  traffic,  there 
is  an  Increase  in  risk  of  minor  oil  leaks  or  spills,  and  of  vessel  colli¬ 
sions.  The  location  of  the  disposal  site,  infrequent  site  use,  and  the  short 
duration  of  site  occupancy  indicate  that  these  risks  are  not  significant  and 
are  likely  not  measurable. 

(b)  Land.  Impacts  to  land  transportation  would  be  conslierally 
less  than  those  resulting  from  the  no-action  alternative,  as  95  percent  of 
future  dreaged  material  is  expected  to  be  found  suitable  to  be  placed  in  the 
Port  Gardner  disposal  site.  Truck  hauls  and  traffic  congestion  associated 
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with  upland  disposal  would  be  substantially  less  llian  under  the  No  Action 
alternative,  where  most  dredged  material  would  be  placed  in  nearshore  or 
upland  sites. 


(3)  Dredging  and  Disposal  Activity.  The  overall  impact  of  this 
alternative  on  dredging  activity  in  Port  Gardner  would  be  to  increase  the 
volume  of  material  found  acceptable  for  unconflned,  open-water  disposal  over 
that  allowable  under  existing  Interim  criteria.  Currently,  the  suitability  of 
material  for  open-water  disposal  in  Port  Gardner  Is  based  on  the  Port  Gardner 
Interim  Criteria.  However,  these  Interim  criteria  are  essentially  Identical 
to  the  Puget  Sound  Interim  Criteria  (PSIC).  Using  PSIC,  only  about  14  percent 
of  the  future  Port  Gardner  area  material  is  expected  to  be  suitable  for  uncon¬ 
fined,  open-water  disposal.  Under  the  selected  site  management  condition,  4.6 
million  c.y.  of  material  is  projected  over  the  next  15  years  to  be  found 
acceptable  for  unconflned,  open-water  disposal  at  the  Port  Gardner  site  (table 
4.2c).  Actual  disposal  volumes  would  depend  upon  the  outcome  of  chemical  and 
biological  tests  conducted  on  the  material  and  the  actual  projects  proposed 
for  dredging.  Costs  of  dredging  (including  testing,  dredging,  disposal,  com¬ 
pliance  Inspections,  and  open-water  site  monitoring  costs)  over  the  next 

15  years  In  Port  Gardner  using  Site  Condition  II  would  be  approximately 
il9.1  million  (table  4.6).  Assumptions  and  details  calculations  used  In 
deriving  these  estimates  are  described  in  EPTA  (part  II,  section  10).  It  Is 
anticipated  that  as  source  control  Improves  and  project-specific  experience 
and  data  become  available,  the  portion  of  future  dredged  material  that  Is 
acceptable  for  unconflned,  open-water  disposal  would  increase. 

(4)  Native  American  Fishing.  The  selected  alternative  Is  not 
expected  to  significantly  Impact  Native  American  fishing  in  Port  Gardner.  As 
described  in  section  2,  steps  have  been  outlined  to  ensure  that  disposal- 
related  vessel  traffic  would  be  compatible  with  tribal  fishing. 

Dlspostd.  operations  are  not  expected  to  affect  salmonlds  in  Port  Gardner.  The 
disposal  site  Is  situated  in  water  greater  than  200  feet  deep  and  salmonlds 
feed  at  shallower  depths.  Adult  salmon  and  steelhead  trout  migrating  through 
the  disposal  site  should  not  be  impacted  by  disposal  operations  as  the  major¬ 
ity  of  the  fish  would  avoid  disposal-related  turbidity  plumes.  The  few  fish 
that  may  pass  through  the  plume  may  be  stressed  to  a  minor  degree.  However, 
this  disturbance  would  be  short  duration  and  would  not  have  any  long-term 
effect  on  the  health  of  the  fish.  The  sea  surface  microlayer  is  also  not 
expected  to  significantly  impact  salmonlds  or  to  have  an  effect  on  fishing 
gear.  Contributions  of  dredged  material  to  the  sea  surface  microlayer  have 
not  been  quantified,  but  are  not  considered  significant  relative  to  other 
probable  sources  from  permitted  discharges.  Adult  salmon  may  occasionally 
swim  at  the  surface  for  short  periods  (during  milling  behavior),  but  contact 
with  sea  surface  microlayer  chemicals  would  not  affect  the  physiological 
health  on  marketability  of  the  fish.  The  microlayer  Is  not  thought  to  be  con¬ 
tinuous  on  the  sea  surface,  and  appears  to  be  easily  disrupted;  therefore, 
contamination  of  fishing  gear  and  nets  from  the  sea  surface  microlayer  near 
the  disposal  site  would  not  be  significant. 
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(5)  Non-Indian  Comnerlcal  and  Recreational  Fishing.  Non-Indian  fish¬ 
ing  activities  may  be  displaced  during  the  discharge  of  dredged  material  at 
the  selected  disposal  site.  At  times  of  normal  dredging  activity,  this  dis¬ 
placement  could  persist  for  5-10  minutes,  up  to  five  times  per  day.  The 
selected  disposal  site  has  been  located  to  minimize  potential  conflicts  with 
knovm  commercial  and  sports  fishing  activities.  It  is  anticipated  that  dis¬ 
placements,  If  they  occur  at  all,  are  more  probable  for  sports  fishermen  than 
for  commercial  activities.  The  disposal  site  location  and  the  relatively 
short  duration  of  site  use,  are  expected  to  preclude  any  significant  adverse 
effects  to  fishing  activities  and  catch  success  in  these  waters. 

(6)  human  Health. 

(a)  Via  Seafood  Consumption.  No  impact  on  human  health  is  anti¬ 
cipated  from  the  consumption  of  seafood  that  might  be  in  or  near  the  disposal 
site.  Only  suitable  dredged  material  will  be  allowed  for  disposal  at  the 
site.  No  significant  Impact  to  human  health  is  expected  with  Site 
Condition  11. 


(b)  Via  Drinking  hater.  When  marine/brackish,  dredged  material 
is  placed  In  a  confined  nearshore  or  upland  disposal  facility,  the  potential 
exists  to  generate  leachates  having  adverse  Impacts  on  ground  water  and  sur¬ 
face  water  used  for  drinking.  Under  this  alternative,  material  forecasted  to 
be  found  unsuitable  for  unconflned,  open-water  disposal  will  have  to  be  placed 
in  a  confined  site.  If  any  material  is  placed  in  a  nearshore  or  upland  facil¬ 
ity  then  potential  for  drinking  water  cheuical  impacts  exists,  especially  If 
design  features  such  as  leachate  collection  systems,  effluent  control,  or  run¬ 
off  control  are  not  used  or  fall.  Development  of  any  upland  or  nearshore  dis¬ 
posal  sites,  anS  the  types  of  material  allowed  in  these  sites,  would  be 
subject  to  State  and  federal  regulations  designed  to  protect  drinking  water 
sources.  The  relative  potential  for  ground  water  chemical  Impacts  under  this 
alternative  is  less  than  the  impacts  that  would  be  predicted  if  Site  Condition 
I  had  been  chosen  for  the  unconflned,  open-water  disposal  sites  and  greater 
than  the  Impacts  if  Site  Condition  III  had  been  chosen. 

(c)  Via  Inhalation  of  Dust.  Dredged  material  placed  on  near¬ 
shore  and  upland  disposal  sites  provides  a  potential  source  of  dust  with 
chemicals  of  concern  that  could  have  an  Impact  on  workers  and  residents  living 
around  such  a  site.  Dust  production  can  especially  be  of  concern  at  multiuser 
sites  where  the  deposited  dredged  material  is  being  reworked.  This  can  also 
be  the  case  at  a  disposal  site  that  is  being  prepared  for  alternate  uses.  The 
impacts  to  human  health  from  Inhalation  of  dust  can  be  minimized  by  the  appli¬ 
cation  of  suitable  ground  cover.  The  relative  potential  for  dust  production 
under  this  alternative  is  less  than  would  be  predicted  if  Site  Condition  I  had 
been  chosen  for  the  unconflned,  open-water  disposal  sites,  and  Is  greater  than 
if  Site  Condition  Ill  had  been  chosen. 

(d)  Via  Direct  Exposure.  Little  direct  exposure  of  huiians  to 
contaminated  dredged  material  occurs.  The  only  segment  of  the  population  that 
might  be  expected  to  come  into  direct  contact  with  drodj^ed  i.iaierial  are 
workers  on  dredging  crews  and  at  upland  and  nearshore  disposal  facilities. 
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Material  that  is  highly  contaminated  could  be  placed  in  secure  disposal  sites 
idiere  protection  against  exposure  to  chemicals  would  be  minimized  by  opera¬ 
tional  procedures  (l.e.,  wearing  protective  clothing  and  respirator,  security 
to  limit  access  to  the  site,  application  of  coverage  soil  for  disposal). 

(7)  Noise.  There  have  been  no  measurements  of  ambient  noise  levels 
or  of  the  actual  noise  at  the  shore  which  would  be  produced  by  disposal  equip¬ 
ment  operating  at  the  Port  Gardner  site.  However,  noise  studies  have  been 
done  at  the  shore  adjacent  to  the  Fourmile  Rock  disposal  site  In  Elliott  Bay 
that  provide  some  estimation  of  the  noise  impact  of  disposal  operations. 

Between  20  September  1985  and  24  June  1986,  eight  separate  noise  studies  were 
conducted  in  the  residential  area  near  the  Fourmile  Rock  site  by  two  noise 
c(»isultants.  Ambient  noise  measured  between  35  and  70  dBA  and  averaged  from 
35  to  51  dBA  during  the  different  measuring  periods.  Noise  from  tugs  and  tug- 
barge  combinations  was  measured  at  between  37  and  46  dBA.  The  average  noise 
levels  were  In  the  low  40' s.  The  exception  was  one  barge  which  measures  58 
dBA  for  a  short  time.  Muffling  has  since  been  added  to  bring  the  noise  level 
down  further.  In  a  number  of  cases,  the  noise  testers  reported  that  the  tugs 
and  barges  could  not  be  heard  above  ambient  noise  at  the  shore. 

The  selected  Port  Gardner  site  will  be  at  least  2,500  feet  from  the  Port 
Gardner  shoreline.  It  Is  assumed  that  noise  Impacts  from  use  of  the  site  will 
be  well  within  State  and  Federal  noise  standards  and.  In  many  cases, 
unnotlceable. 

(8)  Esthetics.  Disposal  operations  are  not  expected  to  signifi¬ 
cantly  affect  the  esthetic  quality  or  experience  In  Port  Gardner  Bay  and 
vicinity.  The  disposal  operations  would  be  further  removed  from  the  harbor 
area  than  in  the  case  of  Elliott  or  Commencement  Bays.  Viewers  from  the  vari¬ 
ous  shoreline,  downtown,  and  bluff  areas  Identified  In  section  3  will  see  the 
occasional  presence  (between  one  and  five  times  dally  during  dredging  opera¬ 
tions)  of  a  tug  and  barge  moving  Into  the  inner  bay  area,  spending  about  5  to 
10  minutes  for  disposal,  and  leaving  the  area.  The  tug  and  barge  will  be  most 
noticeable  from  the  Everett  shoreline,  from  high-rise  office  buildings,  and 
from  bluff  areas  in  the  south  Everett  vicinity.  Viewers  in  these  areas  will 
probably  not  be  able  to  discern  the  localized  turbidity  plume  in  the  vicinity 
of  the  barge  Immediately  following  disposal,  due  to  the  distances  Involved 
between  viewers  and  the  disposal  area.  Although  the  sight  of  a  tug  and  barge 
may  not  be  a  positive  esthetic  experience  to  some  viewers,  other  viewers  will 
perceive  the  tug  and  barge  activity  In  a  positive  sense,  considering  it  as  an 
Integral  part  of  normal  marine  activities  in  Port  Gardner,  and  not  detracting 
from  the  overall  view  experience. 

(9)  Historic  Impacts.  As  part  of  the  disposal  site  Identification 
mapping  studies,  a  literature  search  was  undertaken  to  establish  If  any 
historically  significant  shipwrecks  were  located  within  the  Port  Gardner 
selected  and  alternative  disposal  sites  (see  DSSTA).  Also,  additional 
literature  reviews  and  sldescan  sonar  studies  were  made  of  the  selected  site 
in  March  1988,  confirming  the  earlier  review.  Further  coordination  was  and  is 
being  accomplished  with  the  State  of  Washington  Office  of  Archaeology  and 
Historic  Preservation  (see  FEIS  exhibits  C  and  D). 
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d.  Cumulative  Impacts.  In  Port  Gardner,  once  disposal  commences  at  the 
selected  site,  a  slightly  larger  area  of  the  bottom  of  Port  Gardner  Bay  would 
be  disturbed  and  its  productivity  altered.  Discontinued  use  of  the  existing 
DNR  site  should  have  beneficial  effects  for  area  resources  in  the  long-term. 
The  site  would  continue  to  be  covered  over  with  sediment  from  the  Snohomish 
River  and  should  provide  good  habitat  for  establishment  of  a  climax  benthic 
community  that  should  not  be  significantly  impeded  by  chemicals  in  dredged 
material  previously  disposed  of  there.  The  existing  DNR  site  is  located 
within  the  Port  Gardner  Dungeness  crab  and  bottom  fish  high-use  area  (see 
section  3).  Closure  of  this  site  would  halt  the  disruptions  to  these 
resources. 

Within  the  selected  disposal  site  dilution  zone,  during  and  immediately  after 
disposal,  production  would  be  reduced  and  sublethal/chronlc  impacts  are  pos¬ 
sible  for  benthos  directly  exposed  to  tlie  dredged  material.  Upward  migration 
by  several  species  of  polychaetes  and  molluscs  through  the  newly  placed  mate¬ 
rial,  and  inmlgratlon  from  adjacent  areas  by  crustaceans  and  larvae  of  pol>“ 
chaetes  and  molluscs  would  result  in  pulsed  benthic  production,  during 
nondisposal  "windows."  The  significance  of  these  impacts  can  be  estimated  as 
a  function  of  percentages  of  the  local  sessile  populations  affected  by  each 
disposal  and  of  the  percentages  of  the  forage  base  for  mohlle  species  that  the 
proposed  site  represents.  Overall,  it  is  estimated  that  sediments  at  the  pre¬ 
ferred  site  would  have  higher  chemical  levels  than  existing  sediments,  poten¬ 
tially  resulting  in  altered  benthic  community  structure  at  the  site  and  slight 
changes  in  benthic  productivity. 

A  disposal  operation  that  would  also  contribute  to  cumulative  physical/ 
chemical  modification  of  deep  benthic  habitat  in  Port  Gardner  is  the  disposal 
of  dredged  sediments  from  East  Waterway  by  the  U.S.  Navy  as  part  of  their 
Everett  Homeport  facility.  Contaminated  and  uncontaminated  dredged  material 
from  that  project,  totaling  about  3.3  million  c.y.,  would  be  deposited  at  the 
proposed  Confined  Aquatic  Disposal  (CAD)  site  located  just  north  of  the 
existing  DNR  site  and  extending  over  an  area  of  380  acres.  The  contaminated 
material  would  be  capped  with  uncontaminated  material.  The  CAD  site  is  not 
located  in  the  high  use  Dungeness  crab  or  shrimp  area.  The  cappinf^  operations 
would  be  conducted  in  two  phases,  with  the  second  phase  commencing  aproxl- 
mately  8  months  after  the  first  phase.  Benthic  production  from  the  site  would 
be  marginal  during  the  8-month  no  disposal  period,  but  following  the  second 
phase,  benthic  colonization  would  again  commence,  and  in  a  few  years  a  stable 
benthic  community  would  be  expected.  This  assumes  that  the  CAD  operation 
effectively  isolates  the  contaminated  sediments  from  the  cap  and  water 
column.  This  also  assumes  that  contaminants  would  not  significantly  bioaccu- 
oulate  in  tlie  benthos  through  contact  with  the  small  quantity  of  contaminated 
material  that  would  be  released  during  disposal  to  perhaps  accumulate  in  the 
nepheloid  layer,  or  through  contact  with  the  contaminated  layer  because  of 
bioturbation  activities. 

The  cumulative  effects  of  disposing  at  tlie  preferred  BSDDA  site,  of  success¬ 
fully  disposing  at  the  proposed  Navy  CAD  site,  and  of  not  disposing  further  at 
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the  existing  DNR  site  is  expected  to  be  no  net  reduction  in  Port  Gardner  deep¬ 
water  benthic  production  and  no  significant  impacts  on  Port  Gardner  biological 
resources. 

e.  Relationship  to  Existing  Plans,  Policies,  and  Controls. 

(1)  Clean  Water  Act,  Sections  404/401.  Procedures  used  in  identifying 
tne  selected  Port  Gardner  disposal  site  and  site  management  condition  are 
consistent  with  the  404(b)(1)  Guidelines  for  Specification  of  Discharge  Sites 
for  Dredged  or  Fill  Material  (40  CFR  Part  230).  Federal  advance  identifica¬ 
tion  of  the  selected  site  as  suitable  for  disposal  of  dredged  material 
pursuant  to  part  230.80  of  the  Guidelines  is  addressed  in  exhibit  B.  The 
selected  site  and  site  management  condition  are  also  consistent  with  Ecology 
guidelines  for  State  water  quality  certification  pursuant  to  Section  401  of 
the  CWA. 


(2)  Coastal  Zone  Management.  The  Coastal  Zone  Management  Act  (CZMA) 
(Public  Law  91-583;  86“stat.  1280)'  was  passed  by  the  United  States  Congress  in 
1972.  In  June  1976,  the  State  of  Washington  Coastal  Zone  Management  Program 
(CZMP)  was  approved  to  receive  funding  allowing  the  CZMA  to  be  implemented  via 
the  State  Shoreline  Managment  Act  (SMA)  of  1971.  As  passed  by  the  State 
legislature,  the  SMA  provides  "for  the  management  of  Washington's  shorelines 
by  planning  and  fostering  all  reasonable  and  appropriate  uses,"  The  SMA  is 
Implemented  through  detailed  planning  efforts  that  culminated  in  the  Shoreline 
Master  Programs  (SMP)  for  the  large  municipalities  and  counties  of  the  State. 
The  selected  alternative  Is  consistent  with  the  SMA  and  the  current  State 
CZMP,  satisfying  consistency  with  State  and  Federal  coastal  zone  management 
requirements. 

(3)  City  of  Everett  Shoreline  Master  Program.  The  selected  disposal 
site  is  located  within  the  jurisdiction  of  the  city  of  Everett,  which  adopted 
its  shoreline  master  program  in  1986.  The  site  lies  within  the  shoreline 
environment  classified  as  urban.  Dredged  material  open-water  disposal  is 
listed  as  a  permitted  or  conditional  use.  The  selected  alternative  is 
consistent  with  the  city' s  master  program  as  presently  written. 

(4)  Department  of  Natural  Resources  (DNR)  Policy  on  Open-Water 
Disposal  of  Dredged  Material  into  Puget  Sound.  Sites  throughout  the  Euget 
Sound  area  have  been  designated  by  DNR  for  open-water  disposal.  If  the 
dredged  material  cannot  be  beneficially  utilized  (e.g.,  creation  of  artificial 
islands,  landfill),  and  it  is  approved  by  all  of  the  various  regulatory 
agencies  for  open-water  disposal,  it  can  be  deposited  in  one  of  the  DNR 
sites.  Fees  and  lesses  from  DNR  and  permits  from  other  agencies  are  all 
required  before  disposal  of  dredged  material  can  occur.  The  selected  Port 
Gardner  site  will  be  an  approved  DNR  open-water  disposal  site  once  the  local 
shoreline  permit  has  been  granted  by  the  city  of  Everett. 

(5)  Executive  Order  11990,  Protection  of  Wetlands.  The  Intent  of 
Executive  Order  11990  is  to  protect  wetlands  because  of  the  significant  cumu¬ 
lative  losses  that  have  occurred,  and  due  to  their  high  value  to  biological 


productivity  and  their  many  other  critical  functions.  As  the  selected  Port 
Gardner  site  lies  in  water  over  400  feet  deep,  no  wetlands  would  be  directly 
affected.  Dredging  projects  which  could  affect  wetlands  would  be  evaluatated 
on  a  project  by  project  basis  at  the  time  the  project  Is  reviewed  for  permits 
under  Section  404  of  the  CWA. 

(6)  Executive  Order  11988,  Flood  Plain  Management.  The  Intent  of 
Executive  Order  11988  is  to  provide  guidance  and  regulation  for  projects 
located  in,  and  affecting,  the  flood  plain.  Executive  Order  11988  requires, 
to  the  extent  possible,  avoidance  of  long-  and  short-term  adverse  Impacts 
associated  with  occupancy  and  modification  of  flood  plains. 

As  the  selected  open-water  disposal  site  lies  in  water  over  400  feet  deep,  no 
direct  flood  plain  impacts  would  be  involved  by  use  of  the  site.  Dredging 
projects  which  could  affect  the  flood  plain  would  be  evaluated  on  a  project  by 
project  basis  at  the  time  the  projects  are  reviewed  for  permits  under  Section 
404  of  the  CWA. 

(7)  Puget  Sound  Water  Quality  Comprehensive  Plan.  The  Puget  Sound 
Water  Quality  Comprehensive  Plan  was  adopted  17  December  1986.  The  contami¬ 
nated  sediment  and  dredging  program  of  the  plan  contains  a  sediment  program 
goal  ”to  reduce  and  ultimately  eliminate  adverse  effects  on  biological 
resources  and  humans  from  sediment  contamination  throughout  the  Sound  by 
reducing  or  eliminating  discharges  of  toxic  contaminants  and  by  capping, 
treating,  or  removing  contaminated  sediments.”  The  plan  also  adopts  the  fol¬ 
lowing  policies  which  shall  be  followed  by  all  State  and  local  agencies  in 
actions  affecting  sediment  quality,  including  rulemaking,  setting  priorities 
for  funding  and  actions,  and  developing  permit  programs; 

"All  government  actions  will  lead  toward  eliminating  the 
presence  of  sediments  in  the  Puget  Sound  basin  that  cause 
observable  adverse  effects  to  biological  resources  or  pose  a 
serious  health  risk  to  humans." 

"Programs  for  management  of  dredging  and  disposal  of  sedi¬ 
ments  should  result  in  a  net  reduction  in  the  exposure  of 
organisms  to  adverse  effects.  (The  intent  of  this  policy  is 
that  dredging  and  disposal  contribute  to  the  cleanup  of  the 
Sound  by  allowing  unconfined,  open-water  sites  to  nave  only 
low  levels  of  contamination  and  to  dispose  of  more  contami¬ 
nated  sediments  in  a  manner  that  prevents  continued  exposure 
of  organisms  to  adverse  effects.  For  proposals  where  dredg¬ 
ing  will  expose  contaminated  sediments,  project-specific 
mitigation  measures  may  be  required." 

"Remedial  programs  (which  may  include  capping  Inplace)  shall 
be  undertaken  when  feasible  to  reduce,  with  the  Intent  of 
eliminating,  the  exposure  of  aquatic  organisms  to  sediments 
having  adverse  effects.” 


The  selected  sites  are  located  to  minimize  the  exposure  of  aquatic  animals  to 
dredged  material  placed  at  the  unconflned  site.  The  sites  are  relatively  non- 
disperslve  and  are  situated  away  from  high  abundances  of  Important  aquatic 
species  and  from  human  use  areas  of  the  Sound.  Although  the  species  poten¬ 
tially  exposed  to  the  dredged  material  at  the  disposal  sites  are  different 
from  those  present  at  the  dredging  site,  the  net  effect  of  the  dredging  and 
disposal  action  could  be  to  reduce  overall  exposure  potential  by  moving  the 
material  from  shallow  estuarine  areas  to  deeper  marine  waters. 

Per  the  definition  of  the  selected  site  management  condition,  the  material  to 
be  discharged  at  the  unconflned,  open-water  sites  is  not  expected  to  pose  a 
serious  risk  to  human  health.  Though  the  selected  condition  could  poten¬ 
tially  result  in  some  “observable  adverse  effect"  in  the  form  of  sublethal 
effects  to  any  organisms  that  remain  within  the  disposal  site  for  an  extended 
period  of  time,  the  discharge  of  substantially  better  (or  "cleaner")  material 
on  the  sites  would  likely  result  in  an  aggregate  condition  comparable  to  the 
stated  plan  policy. 

The  dredger  does  not  typically  control  the  original  discharge  of  chemicals  of 
concern  into  the  aquatic  environment.  Nevertheless,  the  PSDDA  study  has  high¬ 
lighted  the  importance  of  the  PSWQA  goal  relative  to  "reducing  or  eliminating 
discharges  of  toxic  contaminants"  into  the  Sound.  As  this  go^l  would  be 
achieved  through  Improved  source  control,  material  dredged  from  the  Sound's 
waterways  should  improve  in  quality,  as  should  the  condition  at  the  disposal 
sites.  Consequently,  source  control  must  remain  a  high  priority  for 
protection  of  the  Sound. 

For  the  reasons  described  above,  the  PSDDA  selected  alternative  for  Port 
Gardner  is  considered  to  be  consistent  with  the  1987  Puget  Sound  Water  Quality 
Comprehensive  Plan. 

(8)  American  Indian  Religious  Freedom  Act.  The  American  Indian 
Religious  freedom  Act  of  1978  (AIRFA)  requires  Federal  agencies  to  ensure  that 
none  of  their  actions  interfere  with  the  inherent  right  of  individual  Native 
Americans  (including  American  Indians,  Eskimos,  Aleuts,  and  Native  Hawaiians) 
to  believe,  express,  and  exercise  their  traditional  religions.  These  rights 
Include  access  to  religious  sites,  use  and  possession  of  sacred  objects,  and 
the  freedom  to  worship  through  traditional  ceremonials  and  rites.  The  AIRFA 
requires  coordination  between  Federal  agencies  and  Native  Americans  to  ensure 
that  federally  supported  projects  or  projects  on  Federal  land  do  not  infringe 
on  the  religious  practices  of  Native  Americans. 

Coordination  between  PSDDA  agencies  and  potentially  affected  tribes  has 
occurred  throughout  the  study,  and  Is  an  ongoing  process. 

4.14  alternative  PC2-II;  Port  Gardner  Site  2  With  Site  Condition  II.  Many 
of  the  potential  environmental  effects  of  disposal  of  Site  Condition  II 
dredged  material  at  the  alternate  site  in  Port  Gardner  (site  2)  are  similar  to 
those  of  the  preferred  alternative  (site  1).  This  is  a  direct  result  of  the 
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site  Identification  process:  both  sites  are  located  in  relatively  nondisper- 
sive  environments  and  are  positioned  to  minimize  disturbance  to  key  bottom 
resources.  Differences  in  their  physical,  biological  and  human  environments, 
and  consequent  differences  in  environmental  effects  that  would  result  by  their 
use  as  dredged  material  disposal  sites,  are  described  below. 

a.  Impacts  and  Their  Significance  to  the  Physical  Enyironment.  Environ¬ 
mental  consequences  from  disposal  of  acceptable  Iper  Condition  ID  dredged 
material  at  the  Port  Gardner  site  2  would  be  the  same  as  those  described  for 
site  1  above  for  water  quality,  air  quality  and  land.  These  resources,  which 
are  very  similar  at  both  sites  1  and  2,  would  not  be  significantly  Impacted  by 
the  use  of  site  2. 

Data  from  the  current  meter  studies  Indicate  that  site  2  has  comparably  low 
current  velocities  relative  to  site  1,  such  that  deposited  dredged  material 
would  stay  onsite,  however,  existing  sediments  at  the  site  are  characterized 
as  being  coarser  (with  more  fine  and  very  fine  sand,  and  less  clay)  than  those 
at  site  2.  The  existing  dredged  material  disposal  site  in  Port  Gardner  is 
located  Immediately  to  the  south  of  site  2.  The  use  of  a  new  site  to  the 
north,  which  would  likely  contain  very  similar  material  to  that  currently 
found  in  the  old  site,  would  result  in  extending  the  modification  of  the 
bottom  sediment  type  further  to  the  north.  These  effects,  however,  are  not 
considered  significant. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Envi¬ 
ronmental  effects  resulting  from  the  disposal  of  acceptable  (per  Condition  II) 
dredged  material  at  site  2  in  Port  Gardner  would  be  identical  to  those 
described  for  site  1  above  for  flora,  anadromous  fish,  birds,  marine  mammals 
and  threatened  and  endangered  species.  No  significant  differences  exist 
between  the  two  sites  for  these  resources. 

Available  data  indicate  that  adverse  effects  to  benthic  invertebrate  species 
(polychaete  worms,  molluscs,  and  less  mobile  crustaceans)  would  be  somewhat 
higher  at  site  2  than  at  site  1.  This  is  reflected  in  the  higher  benthic  bio¬ 
mass  present  at  site  2  (61  g/m2)  when  compared  to  site  1  (36  g/ro2).  However, 
these  observed  differences  are  not  statistically  significant  due  to  the  high 
variability  in  the  benthic  communities  at  the  sites.  The  Benthic  Resource 
Assessment  Technique  (BRAT)  confirmed  these  differences  by  noting  that  preda¬ 
tors  would  see  a  slightly  higher  food  value  at  site  2  when  compared  to  site  1, 
but  again  not  to  the  degree  of  statistically  significant  differences.  Use  of 
site  2  would  result  in  the  loss  of  these  additional  benthic  resource  values; 
however,  for  the  reasons  described  for  site  1  above,  tliese  losses  are  not 
considered  significant. 


Use  of  site  2  in  Port  Gardner  could  result  in  somewhat  greater  adverse  effects 
to  shrimp  at  the  disposal  site  when  compared  to  site  1.  This  is  not  due  to 
the  differences  in  the  number  of  shrimp  found  at  the  two  sites,  but  rather  the 
locations  of  the  sites  relative  to  areas  of  the  bay  that  contained  high  con¬ 
centrations  of  shrimp.  Site  2  is  located  immediately  adjacent  to  high  concen¬ 
trations  of  shrimp  when  compared  to  the  location  of  site  1  (within  0.5  nml). 


The  relatively  nondlsperslve  characteristic  of  site  2  should  prevent  any 
significant  adverse  effects  to  these  high  concentration  areas  of  shrimp. 

Though  neither  site  contained  large  nuabers  of  shrimp,  differences  between  the 
sites  varied  by  season.  The  differences  were  most  prominent  during  February, 
when  site  2  contained  more  shrimp  (82-35S/ha)  than  site  1  (0-135/ha).  In 
April,  site  2  contained  fewer  shrimp  (13-38/ha)  than  the  preferred  site 
(63-24/ha).  In  June,  site  2  again  contained  more  shrimp  than  site  1  (0-117/ha 
versus  6-80/ha,  respectively).  And  In  September,  the  preferred  site  again  had 
more  shrimp  than  site  2  (32-lOl/ha  versus  6-86/ha).  As  with  site  1,  the  use 
of  site  2  for  dredged  material  disposal  would  result  In  burial  or  displacement 
of  those  shrimp  found  In  the  site  during  disposal  operations.  Surviving  or 
returning  Individuals  could  experience  minor,  sublethal  adverse  effects  due  to 
chemical  concentrations  present  In  the  material  on  site,  as  long  as  they 
remain  onsite  for  a  prolonged  period  of  time  and  are  not  burled  or  displaced 
by  further  disposal  activity.  To  the  extent  that  the  surrounding  environment 
Is  at  carrying  capacity  for  these  species,  the  displaced  shrimp  may  experience 
reduced  survival  on  a  population  basis.  The  abundance  of  shrimp  found  on  site 
2  is  considered  to  be  very  low  when  compared  to  numbers  found  in  shallower 
waters  or  In  harvested  areas  of  the  Sound.  As  a  result,  adverse  effects  to 
shrimp  populations  of  the  area  due  to  this  alternative  are  not  considered  to 
be  significant. 

There  were  few  Dungeness  crabs  found  In  either  site  1  or  2;  however,  as  with 
shrimp,  site  2  Is  located  Immedately  adjacent  to  areas  with  high  concentra¬ 
tions  of  crabs  compared  to  site  1  (0.5  nml).  Compared  to  site  1,  site  2  ha^^ 
measurably  more  crabs  on  site  during  February,  April  and  June  samplings,  and 
fewer  crabs  during  the  September  sampling.  Site  1  had  an  average  of  0,  0,  0 
and  39  crabs  per  hectare  during  February,  April,  June  and  September;  site  2 
had  "few,"  19,  0  and  19  per  ha.  during  the  same  seasons.  As  with  site  1,  the 
use  of  site  2  for  dredged  material  disposal  would  result  in  burial  or  dis¬ 
placement  of  those  crabs  found  in  the  site  during  disposal  operations.  Sur¬ 
viving  or  returning  Individuals  could  experience  minor,  sublethal  adverse 
effects  due  to  chemical  concentrations  present  in  the  material  on  site,  as 
long  as  they  remain  on  site  for  a  prolonged  period  of  time  and  are  not  burled 
or  displaced  by  further  disposal  activity.  To  the  extent  that  the  surrounding 
environment  Is  at  carrying  capacity  for  these  species,  the  displaced  crabs  may 
experience  reduced  survival  on  a  population  basis.  The  abundance  of  crabs 
found  on  site  2  is  considered  to  be  very  low  when  compared  to  numbers  found  in 
shallower  waters  or  in  harvested  areas  of  the  Sound.  As  a  result,  adverse 
effects  to  crab  populations  of  the  area  due  to  this  alternative  are  not 
considered  to  be  significant. 

Bottom  fish  at  site  2  are  more  abundant  than  those  found  at  site  1,  likely  due 
to  the  site's  proximity  to  shore  and  slightly  shallower  waters.  With  identi¬ 
cal  abundance  (400/ha)  at  the  two  sites  during  the  February  '■ime,  bottom  fish 
at  site  2  were  more  abundant  during  April  (103/ha)  and  June  (156/ha)  relative 
to  site  1  (68  and  60/ha,  respectively).  As  with  site  1,  given  the  overall  low 
numbers  of  bottom  fish  at  the  site  relative  to  shallower  waters,  the  Impacts 
to  these  species  resulting  from  the  disposal  of  dredged  material  at  site  2  are 
not  considered  significant. 


c.  Impacts  and  Their  Significance  to  the  Human  Environment.  Use  of  the 
Port  Gardner  site  2  with  Site  Condition  II  would  result  in  the  same 
environmental  effects  as  those  described  for  site  1  for  social  economic 
values,  transportation,  human  health,  and  noise  qualities.  Consequences  to 
these  resources,  identical  for  both  sites,  would  not  be  significant. 

Relative  to  dredging  and  disposal  activity,  site  2  is  located  such  that  the 
site  would  overlap  the  preferred  confined  aquatic  disposal  site  for  dredged 
materials  to  be  derived  from  the  U.S.  Navy  Homeport  project.  Should  the  Navy 
proceed  under  its  current  schedule,  the  designation  of  a  multiuser  disposal 
site  at  this  location  (via  PSDDA)  would  require  additional  coordination  to 
avoid  site  use  conflicts  during  construction  of  the  Navy  project.  Addition¬ 
ally,  normal  disposal  operations  may  be  precluded  during  certain  phases  of  the 
Navy  construction.  Monitoring  operations  following  disposal  would  require 
further  effort  to  adequately  distinguish  between  the  effects  of  the  two  proj¬ 
ects.  In  general,  the  two  projects  are  compatible,  but  detailed  coordination 
between  PSDDA  ..ad  the  Navy  would  be  needed  to  avoid  adverse  effects  to  site 
use  and  environmental  monitoring. 

Site  2  would  be  located  closer  to  slioreline  efforts  of  Native  American  fisher¬ 
men  than  site  1.  However,  since  site  2  la  sufficiently  removed  from  the 
shore,  no  conflicts  with  the  fisheries  should  result.  Coordination  between 
fishing  and  dredging  activities  would  be  required  to  avoid  these  conflicts. 
Overall,  use  of  site  2  for  dredged  material  disposal  would  not  result  in 
significant  adverse  Impacts  to  Native  American  fishing. 

Tlie  presence  of  a  public  recreational  beach  near  site  2  presents  the  potential 
for  adverse  effects  to  occur  relative  to  reduced  esthetic  quality  of  the 
area.  These  effects  are  associated  with  tug  and  barge  activities  during  dis¬ 
posal  operations,  related  disruption  of  the  visual  esthetics  of  the  area  as 
seen  from  shore,  and  the  potential  presence  of  a  visible  turbidity  plume.  The 
degree  of  these  effects  would  be  less  than  those  experienced  by  the  area  with 
use  of  the  existing  disposal  site  in  Port  Gardner,  located  closer  to  shore 
than  site  2.  The  intermittent  use  of  the  site,  the  presence  of  numerous  other 
navigation-related  activities  in  the  area,  and  tlie  short-term  persistence  of 
these  adverse  effects  all  indicate  that  while  adverse  effects  to  esthetic 
qualities  would  be  more  measurable  and  noticeable  tlian  at  site  1,  they  are  not 
expected  to  be  significant  for  this  alternative. 

4.15  Alternative  PG3-II;  Port  Gardner  Site  3  With  Site  Condition  II.  Many 
of  the  potential  environmental  effects  of  disposal  of  Site  Condition  II 
dredged  material  at  the  other  alternate  site  for  Port  Gardner  (site  3, 

Saratoga  Passage)  are  similar  to  those  of  the  preferred  alternative  (site  1). 
This  is  a  direct  result  of  the  site  identification  process;  both  sites  are 
located  in  relatively  nondisperslve  environments  and  are  positioned  to  mini- 
mixe  disturbance  to  key  bottom  resources.  Differences  in  their  physical,  bio¬ 
logical  and  human  environments,  and  consequent  differences  in  environmental 
effects  that  would  result  by  their  use  as  dredged  material  disposal  sites,  are 
described  below.  (Though  located  in  Saratoga  Passage,  site  3  is  referred  to 
here  as  a  Port  Gardner  alternative  site.) 
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a.  Impacts  and  I'helr  Sl^;nlf Icaace  to  the  Physical  Environment.  Environ¬ 
mental  consequences  from  disposal  of  acceptable  ^per  Site  Condition  II) 
dredged  material  at  the  Port  Gardner  site  3  would  be  the  same  as  those 
described  for  site  1  above  for  water  quality,  marine  and  estuarine  sediments, 
air  quality  and  land  use.  These  resources,  which  are  very  similar  at  both 
site  1  and  3,  would  not  be  significantly  Impacted  by  the  use  of  site  3. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Envi¬ 
ronmental  effects  resulting  from  the  disposal  of  acceptable  (per  Site  Condi¬ 
tion  11)  dredged  material  at  site  3  In  Port  Gardner  would  be  Identical  to 
those  described  for  Site  1  above  for  flora,  crabs,  anadromous  fish,  and  marine 
mammals.  No  significant  differences  exist  between  the  two  sites  for  these 
resources. 

Available  data  indicate  that  adverse  effects  to  benthic  invertebrate  species 
(polychaete  worms,  molluscs,  and  less  mobile  crustaceans)  would  be  somewhat 
lower  at  site  3  than  at  site  1.  This  Is  reflected  in  the  lower  benthic  bio¬ 
mass  present  at  site  3  (7  g/ffl2)  when  compared  to  site  1  (36  g/m2).  Addition¬ 
ally,  these  statistically  significant  differences  are  reflected  in  the  Benthic 
Resource  Assessment  Technique  (BRAT)  which  noted  that  predators  would  see  a 
lower  food  value  at  site  3  (2. 6-7. 2  g/m2)  when  compared  to  site  1  (12.3-19.6 
g/m2).  Though  use  of  site  3  would  result  in  the  loss  of  these  benthic 
resource  values,  for  the  reasons  described  for  site  1  above,  these  losses  are 
not  considered  significant. 

Use  of  site  3  In  Port  Gardner  would  result  in  somewhat  greater  adverse  effects 
to  shrimp  at  the  disposal  site  when  compared  to  site  1.  This  is  due  to  the 
differences  in  the  number  of  shrimp  found  at  the  two  sites.  Though  neither 
site  contained  large  numbers  of  shrimp,  differences  between  the  sites  were 
observed  both  in  February  and  June.  In  February,  site  3  contained  measurable 
numbers  of  shrimp  (50/ha)  while  the  preferred  site  had  none.  In  June,  site  3 
again  contained  more  shrimp  than  site  1  (62.4/ha  versus  6/ha,  respectively). 

As  with  site  1,  the  use  of  site  3  for  dredged  material  disposal  would  result 
in  burial  or  displacement  of  those  shrimp  found  in  the  site  during  disposal 
operations.  Surviving  or  returning  Individuals  could  experience  minor,  sub- 
lethal  adverse  effects  due  to  chemical  concentrations  present  In  the  material 
onsite,  as  long  as  they  remain  on  site  for  a  prolonged  period  of  time  and  are 
not  burled  or  displaced  by  further  disposal  activity.  To  the  extent  that  the 
surrounding  environment  is  at  carrying  capacity  for  these  species,  the  dis¬ 
placed  shrimp  may  experience  reduced  survival  on  a  population  basis.  The 
abundance  of  shrimp  found  on  site  3  Is  considered  to  be  very  low  when  compared 
to  numbers  found  in  shallower  waters  or  in  harvested  areas  of  the  Sound.  As  a 
result,  adverse  effects  to  shrimp  populations  of  the  area  due  to  this 
alternative  are  not  considered  to  be  significant. 

Existing  data  indicate  that  bottomfish  at  site  3  are  less  abundant  than  those 
found  at  site  1.  Given  the  overall  low  numbers  of  bottomfish  at  the  site 
relative  to  shallower  waters,  the  impacts  to  these  species  resulting  from  the 
disposal  of  Site  Condition  II  at  site  3  are  not  considered  significant. 
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Sice  3  is  located  closer  to  known  spawning  grounds  of  hake  Chan  site  1.  These 
grounds  support  a  fish  that  is  important  as  prey  for  many  species  of  birds, 
including  many  waterbirds  and  possibly  the  threatened  bald  eagle.  For  water- 
birds,  fish  are  their  primary  food  source  in  deepwater  and  are  known  to  fre¬ 
quently  use  hake  fish  as  prey.  While  there  is  little  direct  evidence  of  bald 
eagles'  use  of  hake,  it  has  been  observed  that  they  catch  them  occasionally. 
However,  bald  eagles  are  not  thought  to  feed  on  hake  frequently  enough  that 
their  loss  from  Che  eagle's  diet  would  result  in  adverse  effects  to  this 
species.  The  use  of  site  3  for  the  disposal  of  dredged  material  is  not  expec¬ 
ted  to  significantly  affect  the  hake  spatming  grounds.  Consequently,  adverse 
effects  to  water  birds  and  threatened  and  endangered  species  are  also  not 
expected  to  be  significant. 

c.  Impacts  and  Their  Significance  to  the  Human  Environment.  Use  of  the 
Port  Gardner  site  3  with  acceptable  (per  Site  Condition  II)  dredged  material 
would  result  in  the  same  environmental  effects  as  those  described  for  site  1 
for  transportation.  Native  American  fishing,  human  health,  noise  and  esthetic 
qualities.  Consequences  to  these  resources,  which  would  be  the  same  for  both 
sites,  are  not  considered  significant. 

Site  3  is  located  at  a  substantial  additional  distance  from  major  dredging 
areas  compared  to  site  1.  This  distance,  an  additional  8  nautical  miles  from 
tile  East  Waterway  of  Port  Gardner,  could  result  in  added  transportation  costs 
to  dredged  material  headed  to  the  unconflned,  open-water  site.  These  costs 
could  amount  to  as  much  as  an  additional  iO.64  per  c.y.  (t0.8b  for  site  3 
versus  iO.24  for  site  1)  of  dredged  material  for  site  3  relative  to  site  1. 
Whether  these  costs  would  actually  be  incurred  depends  on  how  the  dredging  is 
conducted,  as  the  efficiency  of  the  operation  is  the  key  factor.  For  dredging 
operations  using  the  standard  equipment  of  one  tug  and  two  barges,  with  a 
clamshell  dredge  operating  at  1  or  2  bargeloads  per  day,  it  is  possible  to 
occupy  the  dredge  without  Interruption  due  to  transport  of  the  dredged  mate¬ 
rial.  The  transportation  cost  Increases  with  this  operation  would  be  somewhat 
less  than  those  Incurred  by  dredging  operations  that  require  greater 
production  rates  or  have  less  equipment. 

Site  3  is  located  closer  to  known  and  proposed  aquaculture  sites  than  site  1. 
Given  the  nature  of  the  material  that  would  be  deposited  there,  and  the  inter¬ 
mittent,  localized  and  short-term  effects  that  disposal  would  have  on  the 
water  column,  significant  adverse  effects  to  these  aquaculture  facilities  are 
not  anticipated.  However,  the  proximity  to  these  facilities  would  likely 
require  some  added  effort  in  site  monitoring  to  ensure  that  adverse  effects 
did  not  occur. 

4.16  Alternative  PGl-1;  Port  Gardner  Site  1  Witli  Site  Condition  I.  Analysis 
of  the  environmental  consequences  of  the  Site  Condition  I  alternatTve  for  Port 
Gardner  is  provided  here  in  comparison  to  the  effects  of  the  preferred  alter¬ 
native  (Site  Condition  II).  In  general,  the  adverse  effects  of  these  two 
alternatives  are  similar  in  type,  differing  primarily  in  degree  of  effect  in 
the  various  disposal  environments.  Substantially  less  material  would  be  found 
acceptable  for  unconfined  open-water  disposal  for  Site  Condition  I  than  for 
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the  preferred  alternative.  This  would  result  In  fewer  or  decreased  adverse 
effects  In  the  aquatic  environment >  and  additional  or  increased  adverse 
effects  in  the  land  and  shore  environments. 

Though  this  alternative  would  result  in  less  material  placed  at  the  unconfined 
open-water  sltei  the  spread  of  the  material  would  cover  a  comparable  bottom 
area  at  the  site;  however,  the  depth  of  cover  would  be  less.  Consequently, 
differences  between  Site  Condition  1  and  Site  Condition  II  in  physical  Impacts 
to  site  species  would  not  be  significant.  The  major  differences  between  Site 
Condition  I  and  Site  Condition  II  would  result  from  the  different  levels  of 
biological  effects  permitted  due  to  chemicals  in  the  dredged  material. 

In  Port  Gardner,  application  of  Site  Condition  I  would  result  in  substantially 
less  volume  (2,212,000  c.y.)  of  material  acceptable  for  unconfined,  open-water 
disposal  in  the  next  15  years  than  for  Site  Condition  II  (4,684,000). 

The  following  subsections  describe  the  differences  in  environmental  conse¬ 
quences  that  would  result  from  the  application  of  Site  Condition  1  compared  to 
those  Incurred  by  use  of  Site  Condition  11. 

a.  Impacts  and  Their  Significance  to  the  Physical  Environment.  Site 
Condition  1  would  shift  the  primary  water  quality  effects  to  nearshore,  ground 
water  and  freshwater  areas,  with  far  fewer  effects  at  the  aquatic  site  com¬ 
pared  to  Site  Condition  II.  A  greater  potential  for  chemical  impacts  to 
ground  water  and  surface  water  is  possible  under  this  alternative  compared  to 
the  preferred  alternative,  especially  if  design  features  are  not  used,  or 
fail.  As  with  Site  Condition  II,  the  effects  at  the  unconfined  site  are 
Intermittent  and  short  term,  and  are  not  considered  significant. 

Compared  to  Site  Condition  II,  Site  Condition  I  would  result  in  minimally 
different  physical  effects  and  modifications  of  marine  sediments  at  the  uncon- 
flned  site  due  to  the  similar  spread  and  distribution  of  the  dredged  mate¬ 
rial.  Under  this  alternative,  an  increase  over  present  concentrations  in 
sediment  chemicals  would  be  expected  at  the  disposal  site.  However,  due  to 
lower  chemical  concentrations  in  the  dredged  material,  Site  Condition  I  would 
result  in  fewer  adverse  effects  within  the  unconfined  site  than  Site  Condition 
II.  On  balance,  the  potential  for  technological  control  (more  material  would 
be  placed  in  upland  and  nearshore  sites  where  control  technology  can  be  more 
easily  applied)  provides  the  opportunity  for  Site  Condition  I  to  result  in 
overall  fewer  adverse  effects  to  sediment  quality  than  with  Site  Condition  II. 

Fewer  barges  utilizing  the  unconfined  site  means  that  fewer  adverse  effects  to 
air  quality  would  result  at  the  site.  However,  the  transport  of  the  material 
via  more  trucks  would  mean  a  shift  of  air  quality  impacts  to  the  land/shore 
environments,  in  closer  proximity  to  human  use.  Overall,  the  adverse  effects 
of  Site  Condition  I  to  air  quality  are  considered  more  substantive  than  those 
of  Site  Condition  II.  Though  they  would  vary  by  the  site  being  used,  they  are 
not  likely  to  be  significant. 


For  the  dredged  material  that  Is  not  acceptable  for  unconfined,  open-water 
disposal  under  the  Site  Condition  1  option,  an  estimated  101  acres  of  land  and 
shore  habitats  (see  table  4.3)  could  be  impacted  In  the  Fort  Gardner  area. 

When  the  total  estimated  water  and  land/ shore  acreages  are  combined  for  each 
alternative,  Site  Condition  1  would  result  in  more  land  (419  acres)  committed 
than  Site  Condition  II  (328  total  acres).  The  overall  significance  of  Site 
Condition  I  effects  to  land  compared  to  Site  Condition  II  would  depend  on  the 
relative  value  ascribed  to  the  aquatic  and  land/sliore  acreages. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Site 
Condition  I  would  result  in  fewer  effects  to  aquatic  flora  at  the  unconfined 
site  because  a  smaller  volume  of  material  would  be  discharged  at  the  site  and 
that  this  would  have  leas  potential  for  chemical  effects.  On  land  and  near¬ 
shore  environments,  however,  an  increase  in  impacts  to  plants  is  possible. 

This  is  due  to  both  an  increase  in  acreage  needed  for  disposal  (loss  of  natural 
habitat)  and  placement  of  a  greater  volume  of  sediment  with  chemicals  of  con¬ 
cern  in  these  environments.  Overall,  Site  Condition  I  would  result  greater 
adverse  effects  to  flora  than  for  Site  Condition  II  because  of  the  added 
impact  to  plants  under  Site  Condition  I. 

For  invertebrates,  the  adverse  physical  effects  of  Site  Condition  1  would  be 
similar  at  the  unconfined,  open-water  site  as  those  of  Site  Condition  II, 
though  added  physical  losses  of  intertidal  and  subtidal  shore-  line  habitat 
would  occur. 

Site  Condition  I  results  in  fewer  adverse  effects  to  invertebrates  than  Site 
Condition  II. 

Aquatic  marine  fauna  at  the  disposal  site  would  be  at  less  risk  with  Site 
Condition  1  than  with  Site  Condition  II.  However,  increased  potential  loss  of 
shoreline  habitat  could  significantly  effect  salmonids.  The  overall  signifi¬ 
cance  of  using  to  Site  Condition  I,  compared  to  Site  Condition  II,  depends  on 
the  relative  value  ascribed  to  these  habitats  and  species. 

As  with  the  case  for  Site  Condition  II,  minimal  Impacts  to  waterfowl  are 
expected  from  the  disposal  of  dredged  material  suitable  for  Condition  I  at  the 
open-water  disposal  site.  Because  of  the  potential  loss  of  additional  impor¬ 
tant  habitat  on  land  under  this  alternative,  there  is  a  greater  probability 
for  adverse  impacts  to  birds  than  with  Site  Condition  II.  The  same  situation 
exists  for  threatened  and  endangered  species.  Though  the  species  at  risk  will 
differ  in  the  water  and  land  areas,  direct  loss  of  land  habitat  represents  a 
greater  risk  to  these  protected  animals  than  do  the  disturbances  at  the  open 
water  site. 

c.  Impacts  and  Their  Significance  to  ttie  Human  Environment.  Compared  to 
Site  Condition  II,  social  economic  impacts  of  Site  Condition  1  would  be  pri¬ 
marily  associated  with  greater  land  use  issues  and  greater  cost  to  navigation 
and  marine-related  industries.  These  would  be  associated  with  somewhat  lesser 
risks  to  the  aquatic  site  and  greater  risks  to  land  and  stiore  environments. 

In  addition,  truck  transport  of  dredged  material  has  the  potential  of 
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adversely  affecting  traffic  In  and  around  land/shore  disposal  sites.  Again, 
the  overall  significance  of  these  tradeoffs  depends  on  socially  ascribed 
values  to  the  Impacted  resources. 

In  Port  Gardner,  the  estimated  volume  of  dredged  material  that  would  meet  Site 
Condition  I  over  the  next  15  years  Is  2,212,000  c.y.  (or  45  percent  of  the 
4,943,000  c.y.  forecasted  for  Port  Gardner).  Compared  with  activity  expected 
if  Site  Condition  II  were  adopted,  the  overall  Impact  of  Site  Condition  I  on 
dredging  activity  would  be  to  reduce,  or  at  least  delay,  initiation  of  new 
projects  and  ongoing  navigation  maintenance  cycles.  The  primary  reason  for 
the  reductions  or  delays  would  be  the  increase  in  project  costs  associated 
with  having  to  place  dredged  material  exceeding  Site  Condition  I  at  other  dis¬ 
posal  options.  Additional  delays  would  result  during  Identification,  designa¬ 
tion,  acquisition,  and  development  of  upland  and  nearshore  disposal  sites. 
Witliout  considering  the  expenses  associated  with  project  delays,  the  added  cost 
of  Site  Condition  I  in  Port  Gardner  would  be  about  t35  million  (Condition  I: 
i53,930,000;  Condition  II:  il9 ,104,000) . 

Under  this  alternative,  there  would  be  less  barge  traffic  at  the  open-water 
site,  with  fewer  potential  fishery  conflicts  and  need  to  coordinate  dredging 
activities.  However,  increased  use  of  shoreline  and  land  disposal  sites  could 
result  in  overall  greater  adverse  effects  to  resources  and  areas  of  importance 
to  tribal  fisheries.  In  addition,  barge  traffic  would  persist  to  some  near¬ 
shore  sites.  Given  the  low  degree  of  potential  conflict  that  would  exist  with 
the  unconflned  open-water  site  with  any  alternative,  the  Increased  effects  on 
land  and  shore  areas  suggest  that  Site  Condition  I  would  result  in  more  sig¬ 
nificant  adverse  effects  to  native  american  concerns  than  would  Site  Condition 
II. 

No  difference  in  effects  to  human  health  would  result  from  seafood  consump¬ 
tion.  Given  the  conservative  approach  applied  in  defining  the  site  management 
conditions.  Site  Condition  I  should  result  in  less  risk  to  human  health  via 
seafood  consumption  than  Site  Condition  II  due  to  overall  less  volume  and 
lower  ciiemlcal  concentrations  that  would  go  the  unconfined,  open-water  sites. 
For  both  alternative  Conditions  I  and  II,  the  adverse  effects  to  human  health 
are  not  expected  to  be  significant. 

Site  Condition  1  would  increase  the  potential  for  adverse  effects  to  human 
health  in  the  land  and  shore  environments.  Increased  risk  of  drinking  water 
chemical  impacts  would  result  at  upland  sites.  Dust  and  direct  exposure  to 
the  dredged  material  also  represent  concerns  at  land  and  shore  sites.  By 
proper  technology  control,  it  is  possible  to  limit  the  primary  exposure  to 
individuals  that  must  work  on  or  around  sites  during  dredged  material  dis¬ 
charge  and  site  completion  or  modification.  Though  the  actual  risks  and 
effects  would  be  site  specific,  on  balance.  Site  Condition  I  has  the  potential 
for  greater  adverse  effects  to  human  health  than  does  Site  Condition  II. 

Noise  Impacts  at  the  open-water  site  would  be  fewer  with  Site  Condition  I,  but 
there  would  be  measurably  more  noise  effects  at  land  and  shore  sites.  Over¬ 
all,  the  adverse  effects  to  noise  resulting  from  Site  Condition  I  are  consid¬ 
ered  more  significant  than  those  of  Site  Condition  II. 


d.  Cumulative  Effects.  The  location  of  the  disposal  site  In  Port  Gardner 
significantly  contributes  to  the  avoidance  of  direct  and  indirect  adverse 
effects  to  important  human  and  environmental  resources.  The  reduced  potential 
for  chemical  releases  into  Puget  Sound  waters  during  disposal  operations  that 
would  result  with  Site  Condition  I  relative  to  Site  Condition  II  would  •' -  * 
offset  the  Increased  loss  of  land  and  nearshore  habitat  that  would  also  occur. 
Though  the  consequences  to  land  are  site  specific,  given  past  disturbances  of 
shoreline  environments,  the  potential  exists  for  significant  cumulative  effects 
to  occur  with  nearshore  disposal  sites.  Consequently,  Site  Condition  I  has 
the  potential  for  greater  cumulative  effects  to  the  environment  than  Site 
Condition  II. 

4.17  Alternative  PGl-III:  Port  Gardner  Site  1  With  Site  Conditon  III. 

Analysis  of  the  environmental  consequences  of  the  Site  dondltion  tll  alterna- 
tive  for  Port  Gardner  Is  provided  here  in  comparison  to  the  effects  of  the 
preferred  alternative  (Site  Condition  II).  With  Site  Condition  III,  all 
dredged  material  Is  estimated  to  be  acceptable  for  unconfined,  open-water 
disposal  in  Port  Gardner  (4,943,000  c.y.  of  material  forecasted  for  the  next 
15  years).  This  would  result  in  greater  adverse  effects  to  the  aquatic 
environment,  and  few.  If  any,  adverse  effects  to  the  land  and  shore 
environments  relative  to  Condition  II. 

Though  this  alternative  would  result  In  more  material  placed  at  the  uncon- 
flned,  open-water  site,  the  spread  of  the  material  would  cover  a  comparable 
bottom  area  at  the  site.  Consequently,  differences  In  physical  Impacts  to 
site  species  for  Site  Condition  III  and  Site  Condition  II  would  not  be  signif¬ 
icant.  The  major  differences  between  Site  Condition  III  and  Site  Condition  II 
would  result  from  the  different  levels  of  biological  effects  permitted  due  to 
chemicals  in  the  dredged  material. 

In  Port  Gardner,  application  of  Site  Condition  III  would  result  in  more  volume 
(4,943,000  c.y.)  of  material  acceptable  for  unconflned,  open-water  disposal  in 
the  next  15  years  than  for  Site  Condition  II  (4,664,000  c.y.).  The  following 
subsections  describe  the  differences  in  environmental  consequences  that  would 
result  from  the  application  of  Site  Condition  III  compared  to  tiiose  incurred 
by  use  of  Site  Condition  II. 

a.  Impacts  and  Their  Significance  to  the  Physical  environment.  Compared 
to  Site  Condition  II,  Site  Condition  III  would  shift  all  water  quality  effects 
from  nearshore,  ground  water  and  freshwater  areas,  to  the  aquatic  site.  Water 
quality  at  the  open-water  disposal  site  could  experience  overall  greater 
adverse  effects  with  the  Site  Condition  III  alternative.  Potentially  signifi¬ 
cant  contributions  to  the  sea  surface  microlayer  and  nephelold  layer  may  occur 
with  Site  Condition  III.  As  with  Site  Condition  II,  however,  the  impacts  to 
water  quality  at  the  unconflned  site  are  expected  to  be  intermittent  and  short 
term,  and  are  not  considered  significant. 

Compared  to  Site  Condition  II,  Site  Condition  111  would  result  in  similar 
physical  effects  and  modifications  of  marine  sediments  at  the  unconfined  site 
due  to  the  volume  and  grain  size  distribution  of  the  material.  This  would 


4-124 


result  In  a  similar  spread  and  distribution  of  the  dredged  material.  However, 
due  to  higher  chemical  concentrations  allowed  In  the  dredged  material,  Site 
Condition  111  would  result  In  greater  adverse  effects  at  ^.he  unconflned  site 
than  Site  Condition  II.  Sediment  quality  could  be  significantly  altered  by 
Site  Condition  III  which  could  lead  to  unacceptable  adverse  effects  on  biolog¬ 
ical  resources.  On  balance,  the  lack  of  technological  control  associated  with 
unconflned,  open-water  disposal  (relative  to  upland  and  nearshore  disposal) 
provides  the  opportunity  for  Site  Condition  III  to  result  In  the  potential  for 
greater  adverse  effects  to  the  environment  than  with  Site  Condition  II. 

More  barges  would  utilize  the  unconflned  site,  however,  the  Increase  In  barge 
traffic  would  not  result  In  any  change  In  Impact  to  air  quality  at  the  open- 
water  site.  With  a  reduced  need  to  transport  material  via  trucks,  a  shift  of 
adverse  effects  to  air  quality  from  the  land/shore  environments  to  the  water 
environment  could  occur.  Overall,  the  adverse  effects  of  Site  Condition  Ill 
to  air  quality  are  considered  less  substantive  for  human  health  than  those  of 
Site  Condition  II.  Though  air  quality  would  vary  based  on  site-specific 
characteristics,  they  are  not  likely  to  be  significant  in  most  cases. 

Since  there  Is  no  dredged  material  that  is  unacceptable  for  unconflned,  open- 
water  disposal  under  the  Site  Condition  III  option,  no  land  acreage  (see  table 
4.3)  would  be  lost  due  to  use  of  land  and  shore  habitats.  When  the  total 
estimated  water  and  land/shore  acreages  are  combined  for  each  alternative. 

Site  Condition  III  would  result  in  less  land  (318  acres)  commitment  than  Site 
Condition  II  (328  total  acres).  The  overall  significance  of  Site  Condi¬ 
tion  III  effects  to  land  compared  to  Site  Condition  II  depend  on  the  relative 
value  ascribed  to  the  aquatic  and  land/shore  acreages. 

b.  Impacts  and  Their  Significance  to  the  Biological  Environment.  Site 
Condition  III  would  result  In  more  adverse  effects  to  aquatic  flora  at  the 
unconflned  site,  but  would  avoid  adverse  effects  to  plants  and  terrestrial 
animals  In  land  and  shore  areas. 

For  invertebrates,  adverse  puysical  effects  associated  with  Site  Condition  III 
would  be  the  same  as  those  of  Site  Condition  II.  Because  of  the  higher  con¬ 
centration  of  chemicals  in  Site  Condition  III,  a  greater  number  of  species 
would  be  expected  to  exhibit  possible  acute  and  chronic  effects  then  those 
expected  with  Site  Condition  II.  The  most  significant  difference  between  Site 
Condition  III  and  Site  Condition  II  is  that  Site  Condition  III  could  Impact 
the  nephelold  layer,  resulting  in  the  transport  of  material  offsite  to  areas 
of  valuable  biological  resources.  Crab  and  shrimp  populations  found  in  the 
area  could  also  be  impacted  by  disposal  based  on  Site  Condition  III  because  of 
the  greater  concentration  of  chemicals,  relative  to  Site  Condition  II. 

For  birds,  terrestrial  wildlife,  and  threatened  and  endangered  species,  there 
would  be  an  overall  reduction  in  impact  associated  with  Site  Condition  III 
compared  to  Site  Condition  II.  For  aquatic  species  lis'ed  as  threatened  or 
endangered,  risks  would  be  higher;  however,  the  area  around  the  open-water 
sites  are  not  utilized  by  these  species. 
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c.  Impacts  and  Their  Significance  to  che  human  Envlronmenc.  Compared  to 
Site  Condition  II,  Site  Condition  III  would  avoid  land  use  Issues,  as  open- 
water  disposal  would  be  the  primary  method  for  disposal  of  dredged  material. 

In  Port  Gardner,  the  estimated  volume  of  dredged  material  that  would  meet  Site 
Condition  III  over  the  next  15  years  is  4,943,000  c.y.  Compared  with  activity 
expected  If  Site  Condition  II  were  adopted,  no  overall  Impact  of  Site  Condi¬ 
tion  III  on  dredging  activity  would  be  expected.  The  cost  of  Site  Condition 
III  in  Port  Gardner  would  likely  be  tl6,029,000  compared  to  tl9,104,000  for 
Site  Condition  II. 

Witn  Site  Condition  III  activity,  there  would  be  more  barge  traffic  at  the 
open  water  site,  with  a  greater  potential  for  fishery  conflicts  and  need  to 
coordinate  dredging  activities.  However,  the  increase  in  volume  of  material 
that  would  be  allowed  at  the  open-water  site,  relative  to  Site  Condition  II, 
would  not  be  great  enough  to  expect  a  significant  Increase  in  barge  traffic. 
Avoiding  the  use  of  shoreline  and  land  disposal  sites  would  result  in  avoiding 
the  adverse  effects  to  these  resources  and  areas  of  Importance  to  tribal  fish¬ 
eries.  Given  the  low  degree  of  potential  conflict  that  would  exist  with  the 
unconflned,  open-water  site  with  any  alternative,  the  decreased  effects  on 
land  and  shore  areas  suggest  that  Site  Condition  III  could  result  In  less  sig¬ 
nificant  adverse  effects  to  Native  American  fishing  activities  than  would  Site 
Condition  II. 

There  would  be  no  different  effects  to  human  health  resulting  from  the  seafood 
consumption  route  via  Site  Condition  III.  However,  given  scientific  uncer¬ 
tainties  in  chemical  effects,  though  conservative,  it  can  still  be  said  that 
Site  Condition  III  would  result  in  greater  risk  to  human  health  via  seafood 
consumption  than  Site  Condition  II  due  to  overall  less  volume  and  lower  chemi¬ 
cal  concentrations  that  would  go  the  unconflned,  open-water  sites.  For  both 
alternative,  the  adverse  effects  to  human  iiealth  are  not  expected  to  be 
significant. 

Site  Condition  ill  would  significantly  decrease  the  potential  for  adverse 
effects  to  human  health  In  the  land  and  shore  environments.  Overall  risks  to 
drinking  water  would  be  avoided  as  a  result  of  avoiding  use  of  upland  sites. 

On  balance.  Site  Condition  HI  has  the  potential  for  lower  adverse  effects  to 
human  health  than  does  Site  Condition  II. 

Noise  Impacts  at  the  open  water  site  will  be  about  the  same  as  with  Site 
Condition  II,  but  noise  effects  at  land  and  shore  sites  will  be  avoided. 
Overall,  the  adverse  effects  to  noise  resulting  from  Site  Condition  III  are 
considered  to  be  less  than  those  of  Site  Condition  II. 

4.18  Selection  of  the  Port  Gardner  Alternative.  Of  the  alternatives  con¬ 
sidered  for  the  Port  Gardner  area,  including  the  No  Action  alternative,  tlie 
selected  alternative  is  alternative  PGl-Il:  unconflned,  open-water  disposal 
site  1  and  Site  Condition  II.  Several  factors,  discussed  below,  are  signi¬ 
ficant  in  the  preference  for  this  alternative. 


All  three  sites  meet  two  key  site  Identification  factors:  (1)  the  site  should 
be  located  In  relatively  nondlsperslve  environments  and  (2)  the  site  should  be 
positioned  to  minimize  disturbance  to  key  biological  resources.  Of  the  three 
sites,  site  1  was  found  to  have  an  overall  lower  potential  Impact  on  blologi- 
I  cal  resources  and  the  human  environment  than  would  the  other  two  sites. 

Site  1  contains  lower  levels  of  benthic  biomass  than  does  site  2;  the  benthic 
biomass  of  site  3  Is  lower  than  site  1  or  site  2.  In  addition,  site  3  also 
contains  lower  concentrations  of  bottom  fish  than  do  either  of  the  other  two 
I  sites.  Site  2  Is  closer  to  areas  containing  commercially  Important  levels  of 

I  shrimp  and  Oungeness  crabs.  Use  of  site  2  could  put  these  resources  at 

greater  risk  to  Impact  from  dredged  material  disposal.  Site  3,  on  the  other 
hand,  contains  greater  numbers  of  shrimp  than  does  site  1.  Site  3  Is  also 
close  to  ecologically  Important  spawning  grounds  for  hake  and  use  of  the  site 
could  put  these  resources  at  greater  risk  than  the  other  sites. 

1  In  addition  to  the  differences  In  potential  for  Impact  to  Important  biological 

resources  at  sites  2  and  3,  site  2  is  close  to  a  public  beach  while  site  3  Is 
In  an  area  being  used  for  aquaculture.  Site  1,  on  the  other  hand,  is  far 
removed  from  such  areas.  Finally,  site  2  boundaries  overlap  the  boundary  of 
the  Navy  Ikimeport  disposal  site.  Use  of  the  area  by  both  the  Navy  project  and 
PSDDA  would  complicate  monitoring  efforts  of  the  PSDDA  site  and  could  Interfer 
with  proposed  capping  operations  by  the  Navy. 

Within  the  selected  site  In  Port  Gardner  (site  1),  some  effects  to  crabs  due 
to  displacement  and  possibly  associated  sublethal  effects  to  the  remaining  or 
returning  Individuals  may  result.  The  density  of  crabs  at  this  site,  however. 
Is  somewhat  lower  than  at  site  2,  and  Impacts  to  the  crab  population  In  Port 
'  (•  Gardner  are  considered  to  be  less  If  material  Is  deposited  at  site  1  rather 

than  at  site  2. 

The  Identlf j -atlon  of  a  selected  biological  effects  condition  for  site  man¬ 
agement  is  based  on  consideration  of  the  overall  environmental  effects  of  the 
dredged  material  disposal  program  (Including  both  aquatic  and  land/ shore 
effects).  In  order  to  ensure  consistency  throughout  the  region,  these  assess¬ 
ments  were  made  for  the  entire  Phase  I  (central  Puget  Sound)  area. 

Dredged  material  discharged  at  the  unconflned,  open-water  sites  must  be 
acceptable  for  maintaining  the  chosen  site  management  condition.  Under  Site 
Condition  II,  dredged  material  deposited  at  Port  Gardner  site  1  Is  predicted 
not  to  have  unacceptable  adverse  Impacts  on  biological  resources  within  or 
outside  the  disposal  site,  or  to  result  in  Increased  risks  to  human  health. 
Impacts  that  do  occur  to  aquatic  organisms  are  expected  to  be  confined  to  the 
disposal  site  and  should  not  result  In  greater  than  sublethal  chemical  effects 
to  the  few  remaining  and  more  sensitive  species  within  the  zone  (i.e.  signifi¬ 
cant  acute  toxicity  will  not  be  present  on  site).  A  monitoring  plan  developed 
for  the  PSDDA  disposal  sites  will  be  used  to  ensure  that  effects  at  the  dis¬ 
posal  site  are  within  the  Site  Condition  II  limits  and  that  offsite  impacts 
are  not  occurring.  If  monitoring  indicates  impacts  may  be  exceeding  Site 
Condition  II  limits,  appropriate  site  management  response  would  be  taken. 
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Site  Condition  I  would  reduce  adverse  effects  to  the  aquatic  environment  rela¬ 
tive  to  Site  Condition  II,  but  would  relatively  Increase  adverse  effects  to 
land  and  shore  environments.  Site  Condition  III,  on  the  other  hand,  would 
result  In  much  greater  adverse  effects  to  the  aquatic  environment  then  would 
either  Site  Condition  I  or  Site  Condition  II  with  almost  no  Impacts  to  land 
and  shore  environments. 

Costs  for  testing,  dredging,  disposal,  and  monitoring  of  the  volume  of  sedi¬ 
ment  that  Is  forecasted  to  require  removal  over  the  next  15  years  In  the  Port 
Gardner  area  under  Site  Condition  I  would  oe  approximately  ^54  million, 
i35  million  more  than  the  costs  of  disposal  under  Site  Condition  II 
(il9  million).  Site  Condition  III  would  result  in  approximately  $16  million 
In  dredged  material  costs,  $3  million  less  than  Condition  II. 

The  selected  alternative  Is  consistent  witii  Section  404  of  the  CWA  which 
governs  the  discharge  of  dredged  material  In  nearshore  waters  of  the  United 
States.  Under  Section  404(b)(1),  no  "unacceptable  adverse  effects"  can  result 
from  the  discharge  of  dredged  material  In  open-water  sites.  Research  and 
analysis  of  data  used  to  define  the  alternative  site  conditions  Indicate  that 
disposal  of  Site  Condition  II  material  should  not  result  in  unacceptable 
adverse  effects  on  aquatic  resources.  The  selected  site  management  condition 
will,  furthermore,  not  allow  significant  acute  toxicity  onsite;  thus  meeting 
State  water  quality  standards  and  a  condition  frequently  used  in  the 
Implementation  of  Section  404  nationwide. 

In  considering  the  overall  effects  (total  Impacts  of  dredged  material  dis¬ 
posal)  to  land  and  water,  the  use  of  Site  Condition  II  is  considered  the  envi¬ 
ronmentally  preferred  approach  and  was  therefore  chosen.  Additionally, 
alternative  PGl-Il,  (site  1  and  Site  Condition  II),  most  closely  meets  the 
stated  PSDDA  goal  to  provide  for  publicly  acceptable  guidelines  governing 
environmentally  safe  unconflned  disposal  of  dredged  material  In  Puget  Sound. 
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SECTION  5.  SUMMARY  OF  PHASE  I  ENVIRONMENTAL  CONSEQUENCES 


5.01  Regional  Perspective.  This  section  of  the  EIS  summarizes  the  environ¬ 
mental  consequences  of  the  alternatives  evaluated  in  detail  In  section  4,  In  a 
way  that  emphasizes  the  regional  perspective  of  the  PSDDA  study  and  the 
findings  for  the  overall  overall  Phase  1  area. 

5.02  Probable  Adverse  Environmental  Effects  Which  Cannot  Be  Avoided. 

a.  Effects  of  Disposal;  Selected  Alternatives.  The  selected  alterna¬ 
tives  for  the  Phase  I  area  Include  the  use  of  site  management  condition  II  at 
the  selected  unconfined,  open-water  disposal  sites  located  in  Commencement 
Bay,  Elliott  Bay,  and  Port  Gardner.  As  discussed  In  section  2,  the  same  site 
management  condition  was  selected  for  all  sites  in  order  to  provide  regional 
consistency.  This  recognizes  the  similar  characteristics  of  the  sites  and 
avoids  unnecessary  complications  in  dredged  material  management. 

(1)  Air  Quality  and  Noise.  Localized  reductions  In  air  quality  may 
occur  in  the  vicinity  of  the  selected  unconfined,  open-water  disposal  sites 
due  to  exhaust  emissions  from  the  Internal  combustion  engines  of  the  disposal 
equipment.  Localized  increases  in  noise  levels  would  also  occur  during  dis¬ 
posal  operations.  These  adverse  effects  from  noise,  and  to  air  quality,  are 
expected  to  be  short  term,  intermittent,  and  relatively  buffered  from  other 
human  uses,  and  are  therefore  not  considered  significant.  Long-term  or 
persistent  adverse  effects  are  not  anticipated. 

Minor  volatilization  of  chemicals  of  concern  during  barge  transport  to  the 
unconfined,  open-water  disposal  sites  can  occur.  For  the  dredged  material 
that  Is  discharged  on  land,  the  loss  of  sediment-associated  chemicals  to  the 
air  can  be  a  more  effective  pathway  than  for  material  discharged  in  water. 

These  losses  would  occur  both  during  transport  (e.g.,  truck  haul)  and  after 
discharge  on  land.  However,  volatile  chemicals  of  concern  In  dredged  material 
are  rarely  sufficiently  concentrated  to  result  In  measurable  or  significant 
releases  to  the  air. 

(2)  Water  and  Sediment  Quality.  Temporary  reductions  In  water  qual¬ 
ity  would  be  permitted  in  the  standard  dilution  zones  established  for  each 
disposal  site  (see  FEIS  section  1  and  the  HPR,  chapter  7).  These  zones  would 
be  designated  In  the  water  quality  certification  for  each  dredging  project. 

The  water  quality  reductions  could  Include  minor  depression  of  dissolved 
oxygen.  Increases  in  turbidity,  and  some  release  of  organic  matter  and 
sediment-associated  chemicals  of  concern.  These  effects  would  be  primarily 
associated  with  the  disposal  plume.  Though  they  may  be  measurable  throughout 
the  water  column,  tue  effects  would  be  most  noticeable  in  the  bottom  layer, 
near  the  sediment/water  Interface  (the  nepheloid  layer).  Any  releases  of 
floatable  particles  (and  associated  chemicals)  could  be  contributed  to  the 
sea-surface  microlayer.  Additionally,  there  is  always  some  risk  of  Incidental 
oil  spills  at  the  disposal  sites  associated  with  the  disposal  equipment.  For 
dredged  material  found  acceptable  for  unconflned,  open-water  disposal,  these 
adverse  effects  to  water  quality  would  be  minor  and  temporary,  with  rapid  dilu¬ 
tion  or  dispersion  subsequent  to  disposal.  In  general,  turbidity  associated 
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with  disposal  operations  is  substantially  less  than  that  occurring  due  to 
riverine,  high-water  discharge  periods,  or  from  vessel  passage  in  navigation 
channels  (propeller  action).  Significant  or  unacceptable  effects  are  not 
anticipated. 

Environmental  consequences  from  unacceptable  sediment  quality  at  the  disposal 
sites  have  the  potential  to  be  persistent  and  long-term  (assuming  continued 
use).  As  measured  by  the  potential  of  sediment  chemicals  to  result  In  adverse 
biological  effects,  the  quality  of  sediments  may  either  decrease  or  Increase 
at  the  disposal  sites  as  a  result  of  PSDDA.  This  would  depend  on  the  relative 
quality  of  site  sediments  to  the  discharged  dredged  material.  As  measured  by 
effects  on  biological  resources,  the  quality  of  sediments  could  remain 
unchanged  or  Improve  somewhat  at  the  Elliott  Bay  selected  site  and  possibly 
also  at  a  portion  of  the  Commencement  Bay  site.  For  the  Port  Gardner  site, 
some  decrease  In  sediment  quality  Is  anticipated,  given  the  relatively 
undisturbed  nature  of  this  area.  While  sublethal  adverse  effects  could  occur 
within  each  disposal  site,  this  is  generally  not  anticipated.  Because  only 
acceptable  sediments  would  be  discharged  at  the  disposal  sites,  the  aggregate 
condition  of  each  site  Is  expected  to  be  substantially  better  than  allowed 
under  the  selected  management  condition  (Site  Condition  II).  Consequently, 
the  net  effect  of  site  use  on  the  existing  sediment  quality  would  probably  be 
somewhat  less  than  described  for  Port  Gardner  and  Commencement  Bay  and 
somewhat  more  (better)  for  Elliott  Bay.  In  summary,  adverse  effects  to  the 
quality  of  sediments,  resulting  from  the  selected  alternatives,  are  not 
expected  to  be  significant  (per  NEPA),  and  they  would  be  limited  to  the  sites. 

Dredging  and  disposal  of  dredged  material  that  is  unacceptable  for  unconfined, 
open-water  disposal  can  adversely  affect  water  quality  depending  on  how  the 
dredging  Is  conducted,  the  type  of  disposal  method  used,  and  the  controls 
utilized  to  prevent  unacceptable  effects.  Mechanically  dredged  materials  will 
only  produce  limited  discharge  water  from  land  and  shore  sites.  Hydraulically 
dredged  materials  will  produce  a  substantial  effluent,  which  may  result  in 
effects  to  receiving  water  quality  if  return  waters  are  not  carefully 
controlled.  For  confined  aquatic  disposal,  some  of  the  water  column  effects 
considered  minor  for  material  acceptable  for  unconflned  disposal  become  more 
Important.  The  extent  and  magnitude  of  effects  will  be  dependent  on  the  type 
of  material  being  dredged  and  the  nature  of  the  project. 

(3)  Habitat.  Portions  of  the  selected  disposal  sites  would  be 
periodically  covered  by  new  dredged  material.  This  would  temporarily  disrupt 
biological  activity  within  the  impacted  areas.  The  maximum  acreage  that  may 
be  impacted  over  time  is  shown  in  table  5.1.  As  the  sites  were  located  to 
minimize  adverse  effects,  the  biological  Impacts  are  not  expected  to  be 
significant. 

Habitat  changes  associated  with  the  dredged  material  that  would  be  placed  in 
other  disposal  sites  (land/shore/conflned)  could  include  loss  of  wetlands, 
loss  of  fish  feeding  and  rearing  habitat,  loss  of  land  vegetation,  and  loss  of 
natural  shoreline  areas.  Land  sites  developed  for  human  use  are  usually 
permanently  taken  out  of  ecological  production.  An  estimate  of  the  possible 
area  of  land/shore  habitat  that  would  be  impacted  is  provided  (table  5.2)  for 


TABLE  5.1 


IMPACTED  BOTTOM  HABITAT  AT  THE 
PSDDA  PREFERRED  DISPOSAL  SITES 


Long-Term 

Area  Impacted 
(Acres) 

Percent  of  Bay 

Commencement  Bay 

310 

6 

Elliott  Bay 

415 

6 

Port  Gardner 

318 

__2 

TOTAL 

1,043 

0.3  %  of 

Phase  I  water 
area 

material  expected  to  require  confined  disposal.  The  significance  of  these 
Impacts  would  depend  on  the  nature  of  each  specific  site  prior  to  use. 

(A)  Benthic  Invertebrates.  Sessile  (immobile)  benthic  species 
present  at  the  center  of  the  unconflned,  open-water  sites  would  be  burled 
during  discharge  of  dredged  material.  This  would  result  in  the  loss  of  most 
of  these  animals.  Some  may  survive  towards  the  edge  of  the  area  Impacted  by 
an  Individual  discharge,  where  the  material  thickness  does  not  prevent  the 
animals  from  resurfacing.  At  the  more  active  sites  (e.g.,  Elliott  Bay), 
continued  physical  disruption  from  disposal  operations  would  preclude  sub¬ 
stantial  recovery  during  site  life  in  those  areas  of  the  site  receiving  the 
major  amount  of  dredged  material  (immediately  below  disposal  zone).  However, 
some  recolonlzatlon  by  benthic  species  would  be  likely  between  disposal 
operations  in  the  major  Impact  areas  of  all  sites.  Some  recolonizers  may 
experience  minor  Increases  in  body  burden  levels  of  chemicals  of  concern 
within  the  site.  These  levels  would  not  cause  acute  effects,  nor  would  the 
levels  exceed  values  considered  to  be  harmful  to  human  health,  if  any  fish 
foraging  at  the  extreme  depths  of  the  sites  were  captured  and  eaten  (which  is 
not  likely).  Though  net  losses  of  benthic  production  in  the  sites  are  con¬ 
sidered  long  term,  sites  have  been  located  to  prevent  significant  adverse 
effects  to  the  aquatic  ecosystem  as  a  whole. 

Loss  of  benthic  species  resulting  from  the  disposal  of  material  not  acceptable 
for  unconflned,  open-water  disposal  would  be  dependent  on  the  specific  site 
Involved.  Confined  aquatic  disposal  and  nearshore  disposal  sites  contain 
benthic  species  that  would  be  buried.  At  upland  sites,  land  Invertebrates 
would  be  burled. 


TABLE  5.2 


ESTIMATED  LOSSES  OF  LAND  AND  SHORE  HABITAT  \J 
(Acres  of  Land/Shore) 


Port 

Gardner 

Commencement 

Bay 

Elliott 

Bay 

Phase  ^ 
Area 

No  Action  (PSIC) 

264 

230 

569 

1,063 

Condition  1 

101 

96 

274 

471 

Condition  11 

10 

29 

266 

305 

Condition  III 

0 

5 

162 

167 

l^/As  sumptions : 

a.  Almost  all  dredged  material  would  be  placed  on  land  or  In  nearshore 
sites  for  the  No  Action  alternative.  Of  the  mean  value  for  the  other 
alternatives,  some  would  be  discharged  at  confined  aquatic  sites  (CAD),  the 
rest  would  be  placed  In  land  and/or  shore  sites.  For  purposes  of  this 
analysis,  60  percent  of  the  volumes  to  be  discharged  In  confined  sites  Is 
assumed  to  be  headed  to  land/shore,  the  rest  (40  percent)  would  go  to  a  CAD 
site. 

b.  Average  depth  of  land/shore  disposal  sites  is  assumed  to  be  10  feet. 

c.  Forecasted  over  the  period  1985-2000. 


(5)  Fish  and  Shellfish.  Intermittent  disruption  of  the  water  column 
during  disposal  operations  would  displace  pelagic  species  from  the  disposal 
site.  Those  Individuals  located  within  and  Immediately  adjacent  to  the  dis¬ 
charge  zone  during  disposal  may  experience  added  stress  during  avoidance  reac¬ 
tions.  Given  the  short-term  and  localized  nature  of  the  water  column  Impacts, 
these  stress  effects  are  not  considered  significant. 

Bottom  feeding  fish  and  mobile  shellfish  (crabs  and  shrimp)  utilizing  the 
unconfined,  open-water  disposal  sites  would  be  partially  displaced  from  the 
area.  To  the  extent  that  food  value  of  the  site  Is  reduced  over  the  long 
term,  the  displacement  would  also  be  long  term.  The  displaced  epifauna  could 
experience  reduced  survival  to  the  extent  that  the  surrounding  ecosystem  is  at 
carrying  capacity.  In  addition,  less  mobile  Individuals  within  the  site  (or 
perhaps  partially  dug  Into  the  surface  of  the  site)  would  be  burled.  By 
locating  the  sites  away  from  areas  where  these  species  concentrate,  the  dis¬ 
placement  and  resulting  effects  should  not  be  significant. 

Adverse  effects  to  fish  and  shellfish  resulting  from  other  disposal  options 
would  be  dependent  on  the  option  and  site  selected.  Confined  aquatic  disposal 
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(CAD)  and  nearshore  sites  would  likely  affect  fish  and  shellfish  habitat  due 
to  dredged  material  disposal  (permanently  for  the  nearshore  option;  temporar¬ 
ily  for  the  CAD  option).  Uplwd  sites  would  typically  not  result  In  direct 
Impacts  to  fish  and  shellfish,  assuming  proper  control  of  any  return  water 
(effluent) . 

(6)  Birds  and  Marine  Mammals.  Disposal  activities,  with  barge  and 
tug  passage  and  associated  noise,  would  Intermittently  displace  birds  found  at 
the  disposal  sites.  Though  less  common,  any  marine  mammals  In  the  area  during 
disposal  would  likely  move  away  from  the  activity.  Given  the  existing  level 
of  other  navigation  traffic  at  and  near  the  sites,  the  disposal  Impact  Is  not 
expected  to  be  significant. 

long-term  adverse  effects  to  birds  or  marine  mammals  are  not  expected  at  the 
open-water  sites.  Adverse  effects  due  to  disposal  at  other  disposal  options 
would  depend  on  the  specific  site  Involved. 

(7)  Fisheries.  Compared  to  the  No  Action  alternative,  tug  and  barge 
traffic  to  and  from  the  disposal  sites  would  have  a  slightly  higher  potential 
for  conflicts  with  recreational  fisheries  activities  In  each  of  the  bays. 

All  three  of  the  selected  sites  are  located  within  the  usual  and  accustomed 
fishing  grounds  (as  of  1974)  of  several  Puget  Sound  tribes.  Potential 
conflicts  with  Indian  fishing  activities  In  these  areas  would  be  resolved  by 
project  specific  actions  discussed  In  section  2. 

Adverse  effects  to  fisheries  resulting  with  the  other  disposal  options  could 
be  potentially  more  severe  with  nearshore  and  CAD  sites  than  with  upland  sites. 
Actual  effects  would  depend  on  the  site  to  be  used. 

(8)  Navigation.  Use  of  the  selected  disposal  sites  would  result  In 
temporary,  localized  and  Intermittent  disruption  of  any  navigation  and  anchor¬ 
age  use  of  the  water  surface  area  within  the  900-foot  radius  disposal  zones. 
Additionally,  tug  and  barge  traffic  to  and  from  the  sites  would  represent 
potential  risks  for  vessel  collision.  The  disposal  site  locations  have  been 
coordinated  with  the  U. S.  Coast  Guard  and  would  be  marked  on  navigation 
charts.  Site  use  would  be  controlled  to  minimize  the  risk  for  vessel 
collision. 

Using  the  analysis  described  In  section  4  of  the  EIS,  estimates  of  the  vol¬ 
umes  of  dredged  material  that  would  and  would  not  be  acceptable  for  uncon- 
flned,  open-water  disposal  are  shown  in  table  5.3.  The  consequences  to  the 
cost  of  dredging  are  shown  in  tables  5.4,  5.5,  and  5.6.  In  general,  almost  60 
percent  of  the  forecasted  dredged  material  that  might  be  considered  for 
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TABLE  5.3a 

IMPACT  OF  ALTERNATIVE  SITE  MANAGEMENT  CONDITIONS  ON 

DISPOSAL  OF  FUTURE  DREDGING  VOLUMES  j 

Commencement  Bay  (CB)  and  vicinity 
1985-2000 
(1,000  C.Y. ) 


A1 ternatlve 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  at 
the  Designated 

CB  Unconfined,  Open- 
Water  Disposal  Sltei/ 

Volume  to 
Confined 
Dispose l2/ 

Site  Management  Condition 

I 

3,929 

1,348 

2,581 

II 

3,929 

3,160 

769 

III 

3,929 

3,776 

153 

Total 

Volume  That  Could 

Forecasted 

be  Discharged  In 

Volume  to 

Dredging 

Unconflned,  Open- 

Confined 

Volume 

Water  Areas3/ 

Disposal 

No  Action  (PSIC)4/ 

3,929 

225 

3,704 

l/Estlmated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  management  condition 
would  be  maintained.  Assumptions  and  detailed  calculations  used  In  deriving 
these  estimates  are  described  In  EPTA  (part  II,  section  10).  | 

2/Conflned  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

3^/Fot  the  No  Action  alternative,  public  multiuser  sites  for  unconfined, 
open-water  disposal  of  dredged  material  will  not  be  designated.  Disposal  of 
material  acceptable  for  unconfined,  open-water  disposal  under  this  alternative 
could  occur  \dierever  local  governments  and  State  and  Federal  regulatory  j 

agencies  would  allow.  This  could  Include  beneflclal-use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

^/PSIC;  Puget  Sound  Interim  Criteria. 
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TABLE  5.3b 


IMPACT  OF  ALTffiNATIVE  SITE  MANAGEMENT  CONDITIONS  ON 
DISPOSAL  OF  FUTORE  DREDGING  VOLUMES 


Elliott  Bay  (EB)  and  vicinity 
1985-2000 
(1,000  C.Y. ) 


Alternative 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  at 
the  Designated 

EB  Unconflned,  Open- 
Water  Disposal  SI tel/ 

Volume  to 

Confined 

Disposal^/ 

Site  Management  Condition 

I 

10,525 

3,113 

7,412 

II 

10,525 

3,374 

7,151 

III 

10,525 

6,162 

4,363 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  In 
Unconflned,  Open- 
Water  Areas  3/ 

Volume  to 

Confined 

Disposal 

No  Action  (PSIC)4/ 

10,350 

1,350 

9,175 

l^/Estlmated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  management  condition 
would  be  maintained.  Assumptions  and  detailed  calculations  used  In  deriving 
these  estimates  are  described  In  EPTA  (part  II,  section  10). 

^/Confined  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

_3/For  the  No  Action  alternative,  public  multiuser  sites  for  unconfined, 
open-water  disposal  of  dredged  material  will  not  be  designated.  Disposal  of 
material  acceptable  for  unconflned,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  Include  beneflclal-use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

^/PSIC;  Puget  Sound  Interim  Criteria. 


TABLE  5.3c 


IMPACT  OF  ALTERNATIVE  SITE  MANAGEMENT  CONDITIONS  ON 
DISPOSAL  OF  FUTURE  DREDGING  VOLUMES 


Port  Gardner  (PG)  and  vicinity 
1985-2000 
(1,000  C.Y.) 


Alternative 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  at 
the  Designated 

PG  Unconflned,  Open- 
Water  Disposal  SI  tel/ 

Volume  to 

Confined 

Dlsposal2/ 

Site  Management  Condition 

I 

4.943 

2,212 

2,731 

II 

4,943 

4,684 

259 

III 

4,943 

4,943 

0 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  In 
Unconflned,  Open- 
Water  Areas 3/ 

Volume  to 

Confined 

Disposal 

No  Action  (PSIC)4/ 

4,943 

675 

4,268 

l_/£8tlmated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  management  condition 
would  be  maintained.  Assumptions  and  detailed  calculations  used  in  deriving 
these  estimates  are  described  in  EPTA  (part  II,  section  10). 

^/Confined  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

^/For  the  No  Action  alternative,  public  multiuser  sites  for  unconflned, 
open-water  disposal  of  dredged  material  will  not  be  designated.  Disposal  of 
material  acceptable  for  unconflned,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regulatory 
agencies  would  allow.  This  could  Include  beneflclal-use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

^/PSIC:  Puget  Sound  Interim  Criteria. 


TABLE  5.3d 


IMPACT  OF  ALTHINATIVE  SITE  MANAGEMENT  CONDITIONS  ON 
DISPOSAL  OF  FUTURE  DREDGING  VOLUMES 


Total  Phase  I  Area 
1985-2000 
(1,000  C.Y. ) 


Alternative 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could  be 
Discharged  at  the 
Designated  Phase  I 
Unconflned  Open- 
Water  Disposal  Sltesl/ 

Volume  to 

Confined 

DlsposaL?/ 

Site  Management  Condition 

I 

19,397 

6,673 

12,724 

II 

19,397 

11,218 

8,179 

III 

19,397 

14,881 

4,516 

Total 

Forecasted 

Dredging 

Volume 

Volume  That  Could 
be  Discharged  In 
Unconflned,  Open- 
Water  Areas 3/ 

Volume  to 

Confined 

Disposal 

No  Action  (PSIC)4/ 

19,397 

2,250 

17,147 

^/Estimated  volume  of  future  dredged  material  that  could  be  discharged  at 
the  selected  sites  (once  designated)  such  that  the  site  management  condition 
would  be  maintained.  Assumptions  and  detailed  calculations  used  In  deriving 
these  estimates  are  described  In  EPTA  (part  II,  section  10). 

^/Confined  disposal  can  Include  upland,  nearshore,  and/or  confined  aquatic 
disposal  methods. 

_3/For  the  No  Action  alternative,  public  multiuser  sites  for  unconflned, 
open-water  disposal  of  dredged  material  will  not  be  designated.  Disposal  of 
material  acceptable  for  unconflned,  open-water  disposal  under  this  alternative 
could  occur  wherever  local  governments  and  State  and  Federal  regoiatory 
agencies  would  allow.  This  could  Include  beneficial-use  projects  and/or  at 
other  areas  selected  on  a  project  by  project  basis. 

^/PSIC;  Puget  Sound  Interim  Criteria. 
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TABLE  5.4 


SITE-SPECIFIC  TESTING,  DREDGING  AND  DISPOSAL, 

COMPLIANCE  AND  MONITORING  COSTS  FOR  THE  ALTERNATIVE  SITE  CONDITIONS 


Costs 

(SI  ,000)  1985-2000 

Testing 

Dredging  & 
Disposal 

Compliance 

Monitoring 

Total 

Comaencement  Bay: 
Condition  I 
Condition  II 
Condition  III 

No  Action 

980 

820 

726 

1,430 

46,953 

21 ,658 
13,058 
62,630 

159 

373 

446 

48 

252 

547 

1,234 

0 

48,344 

23,398 

15,465 

64,098 

Elliott  Bay: 
Condition  I 
Condition  II 
Condition  III 

No  Action 

5,068 

4,979 

3,874 

3,674 

159,736 

155,746 

113,285 

186,572 

367 

398 

727 

225 

234 

433 

692 

0 

165,405 

161,550 

118,598 

190,471 

Port  Gardner: 
Condition  I 
Condition  II 
Condition  III 

No  Action 

1,131 

1,194 

1,210 

1,730 

52,311 

16,862 

13,148 

74,352 

261 

553 

583 

112 

227 

495 

1,088 

0 

53,930 

19,104 

16,029 

76,194 

TABLE  5.5 

SUMMARY  OF  TESTING,  DREDGING  AND  DISPOSAL, 
COMPLIANCE  AND  MONITORING  COSTS  FOR  THE  ALTERNATIVE 

SITE  MANAGEMENT  CONDITIONS 

Costs 

Alternative 

Testing 

Dredging  & 
Disposal 

Inspection 

Monitoring 

Total 

Condition  I 

7,179 

259,001 

787 

712 

267,679 

Condition  II 

6,993 

194,266 

1,324 

1,475 

204,058 

Condition  III 

5,810 

139,492 

1,756 

3,014 

150,072 

No  Action  (PSIC) 

6,834 

323,553 

375 

0 

330,762 

j 


j 


ji 


TABLE  5.6 


TOTAL  COSTS  FOR  TESTING,  DREDGING  AND  DISPOSAL, 
COMPLIANCE  INSPECTIONS  AND  MONITORING  OF  DREDGED  MATERIAL  1/ 

1985-2000 

(  <1,000) 


Alternative 

Port  Gardner 

Elliott  Bay 

Commencement  Bay 

Phase  I 

No  action  (PSIC) 

<76,194 

<190,470 

<64,098 

<330,762 

Condition  I 

53,930 

165,405 

48,344 

267,679 

Condition  II 

19,104 

161,556 

23,398 

204,058 

Condition  III 

16,029 

118,518 

15,465 

150,001 

I/Assumptions  and  derivations  of  these  costs  are  provided  In  EPTA.  Also  see 
FEIS,  section  4,  regarding  cost  analysis  caveats. 


unconflned,  open-water  disposal  (see  EPTA  for  detailed  calculations  and 
assumptions)  would  be  compatible  with  PSDDA  Site  Condition  II.  Actual  dredged 
^  ♦  material  volumes  placed  In  unconflned,  open-water  disposal  sites  would  be 

established  by  project  specific  evaluations,  as  required  by  Federal  and  State 
authorities.  While  the  total  cost  of  dredged  material  disposal  would  remain 
higher  under  PSDDA  than  experienced  prior  to  1984  and  1985,  when  interim 
criterlai^  were  established  for  use  of  the  disposal  sites,  the  costs  under 
PSDDA  would  be  substantially  less  than  under  the  Puget  Sound  Interim  Criteria 
(PSIC)  currently  in  effect,  (The  PSIC  Is  associated  with  the  PSDDA  DEIS  No 
Action  alternative.) 

(9)  Dredging  and  Dredged  Material  Disposal.  The  costs  of  maintaining  and 
constructing  navigable  waterways  In  Puget  Sound  waters  has  changed  over  the 
past  several  years,  with  costs  rising  over  time.  Increased  costs  are  due  to  a 
variety  of  factors,  but  two  of  the  more  important  In  Puget  Sound  are  the  rise 
In  costs  for  dredging  and  disposal  of  dredged  material  and  costs  for  environ¬ 
mental  evaluation  of  the  material.  The  following  analysis  was  undertaken  to 
determine  how  environmental  testing  costs  and  project  costs  (expressed  as  the 
cost  of  dredging  and  disposal)  have  changed  In  the  past  13  years  In  the  Puget 
Sound  region.  To  accomplish  this  task,  Seattle  Harbor  Navigation  Project 
maintenance  dredging  undertsken  since  1979  Is  lised  as  a  case  study  Indicator 
of  overall  trends.  This  Federal  maintenance  dredging  project  represents  one 
of  the  most  complete  records  of  past  dredging  activity  in  Puget  Sound  and  is 
fairly  representative  of  overall  dredging  experience,  particularly  for  moder¬ 
ate  to  large-size  projects.  A  full  Sound-wide  study  of  all  historical  proj¬ 
ects  was  not  possible  due  to  Incomplete  data  and  lack  of  resources  to  conduct 
such  a  study. 
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Testing  costs  and  the  volume  dredged  are  presented  In  table  5.7  and  Illustrated 
in  figure  5.1.  The  costs  presented  here  were  not  adjusted  for  inflation  (e.g., 
normalized  to  a  base  year),  but  are  reported  as  actual  costs  for  the  year  In 
which  they  were  Incurred. 

Testing  costs  between  1974  and  1984  were  very  low,  averaging  less  than  $0.01 
per  c.y.  of  material  dredged.  Part  of  the  reason  for  the  low  testing  costs 
was  the  fact  that  the  only  problem  area  of  concern  was  potential  water  column 
effects.  Most  of  the  testing  undertaken  was  to  assess  the  availability  of 
contaminants  to  the  water  column.  Another  reason  for  the  low  project-specific 
costs  Is  that  several  large  dredging  studies  were  conducted  during  this  time 
period  In  Grays  Harbor,  Commencement  Bay,  and  elsewhere  In  the  nation  which 
addressed  many  of  the  specific  questions  about  dredging  and  water  column 
effects.  Findings  from  these  studies  were  applied  to  all  projects  in  the 
region,  and  reduced  the  need  for  project-specific  testing  and  testing  costs. 
Major  studies  Included  the  Atiacortes  Dredging  Study  in  1970,  Northwest  Dredg¬ 
ing  Effects  Study  In  1974  (conducted  by  EPA),  the  Budd  Inlet/01 ympla  Harbor 
study  in  1975,  the  Grays  Harbor  Dredging  Effects  Study  (1974-1976),  the 
Dredged  Material  Research  Program  (DMRP)  Duwamlsh  River  Sediment  study  done 
between  1976  and  1980,  and  the  Bellingham  study  in  1980.  Funds  expended  on 
these  effects  studies  exceeded  $1.5  million. 

Following  adoption  of  the  Fourmlle  Rock  Interim  Criteria  (FRIC)  in  1984  for 
disposal  at  the  existing  Elliott  Bay  site,  project-specific  environmental 
testing  costs  began  to  rise  rapidly.  The  focus  of  sediment  evaluation  shifted 
from  water  column  effects  to  potential  effects  related  to  the  dredged  material 
Itself;  particularly  to  chemicals  of  concern  that  might  be  associated  with  the 
material.  An  Intensive  sampling  scheme  (one  core  for  every  4,000  c.y.)  was 
required  and  both  chemical  and  biological  testing  of  the  material  to  be 
dredged.  Material  from  two  Seattle  Harbor  maintenance  dredging  actions  have 
been  tested  since  adoption  of  the  FRIC.  Environmental  testing  for  these  two 
projects  cost  $0.30  per  c.y.  In  1986  and  $0.77  per  c.y.  In  1987  (table  5.7; 
figure  5.1).  Currently,  dredged  material  released  at  all  disposal  sites  are 
subject  to  the  PSIC.  The  FRIC  no  longer  applies  as  the  Elliott  Bay  disposal 
site  is  now  closed  (closed  June  7,  1987). 

Although  no  actual  projects  have  been  subjected  to  the  PSDDA  evaluation  pro¬ 
cedures,  several  case  studies  were  considered  in  order  to  assess  potential 
cost  Impacts  of  the  PSDDA  procedures.  The  projects  selected  were  all  from  the 
Seattle  area  and  Included  three  projects  from  the  Duwamlsh  JUver.  The  case 
studies  Indicate  that  PSDDA  would  result  In  a  change  In  testing  costs  relative 
to  costs  associated  with  testing  under  the  FRIC.^/  Testing  costs  under 
PSDDA  were  estimated  from  the  case  studies  to  range  from  a  high  of  $1 .00  per 
c.y.  to  a  low  of  $0.26  per  c.y.  The  change  in  testing  costs  range  from  either 
an  Increase  (up  by  34  percent)  or  a  decrease  (down  by  32  percent)  depending  on 
project-specific  attributes. 


1^/See  EIS  Section  2. 

^/When  compared  with  vdiat  might  have  been  the  result  under  PSIC,  the  changes 
would  be  expected  to  be  similar. 
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TABLE  5.7 

SEATTLE  HARBOR  NAVIGATION  MAINTENANCE  DREDGING: 
ENVIRONMENTAL  TESTING  COSTS 


Year 

Testing 

Costs 

Volume 

Dredged  (c.y.) 

Costs  Per  c.y. 
($/c.y. ) 

1974-75 

$2,500  (1) 

287,000 

$0.0087 

1976 

500 

340,000 

0.0015 

1977 

--  (2) 

270,000 

0.0000 

1978 

—  (2) 

196,000 

0.0000 

1979-80 

1,000  (3) 

205,000 

0.0048 

1981 

—  (2) 

120,000 

0.0000 

1982 

No  Dredging 

1983 

500 

126,000 

0.0040 

1984 

1,000 

88,000 

0.011 

1985  (4) 

No  Dredging 

1986 

41,350 

137,000 

0.30 

1987 

64 ,000 

83,000 

0.77 

(1)  Costs  included  testing  in  1974  ($500)  and  in  1975  ($2,000). 

(2)  No  testing  for  project  dredged. 

(3)  Costs  Included  testing  in  1979  ($500)  and  in  1979  ($500). 

(4)  Fourmlle  Rock  Interim  Criteria  (FKIC)  became  effective  in  1984  for 
projects  to  be  disposed  at  the  existing  Elliott  Bay  unconflned,  open-water 
disposal  site.  The  disposal  site  was  closed  in  1985  due  to  an  appeal  of  the 
city  of  Seattle  shoreline  permit  granted  to  DNR  for  public  use  of  the  site, 
and  reopened  in  1986.  Disposal  in  1986  and  1987  was  subject  to  the  ERIC.  The 
Elliott  Bay  site  closed  again  on  June  7,  1987  with  expiration  of  the  shoreline 
permit. 


TESTING  COST  PER  CUBIC  YARD 


!  5.1:  Historical  trend  in  dredged  material  testing  costs; 

a:actual  testing  costs,  brtesting  costs  under  PSDDA. 

Kenmore  Navigation  O&M;  2a, b:  Seattle  Harbor  O&M  West  Waterway; 

Port  of  Seattle,  Terminal  30;  4a, b:  Seattle  Harbor  O&M  Upper  Turning  Basin; 
Average  costs  based  on  total  testing  costs/total  cy  for  all  four  case  studies 


Of  the  four  projects  used  In  the  case  study,  one  was  Seattle  Harbor  mainte¬ 
nance  dredging  (Included  in  data  presented  In  table  5.7).  In  that  project 
(for  the  year  1986),  environmental  testing  costs  would  have  been  reduced  from 
the  actual  iO.28  per  c.y.  to  estimated  i0.2S  per  c.y.  had  the  PSDOA  evaluation 
procedures  been  used. 

As  with  testing  costs,  data  from  maintenance  dredging  and  disposalA^  from 
the  Seattle  Harbor  (Duwamlsh  River)  were  used  to  suggest  overall  trends  for 
the  Phase  I  area.  Costs  associated  with  dredging  and  disposal  are  presented 
In  table  5.8  and  Illustrated  In  figure  5.2. 


As  shown  In  table  5.8,  dredging  and  disposal  costs  have  risen  over  the  past 
12  years,  going  from  about  $1 .00  per  c.y.  dredged  to  over  <3.00/c.y.  This 
increase  In  costs  reflects  a  number  of  factors.  Including  inflation,  a  large 
Increase  for  equipment,  manpower,  and  fuel  costs,  and  lack  of  available 
disposal  sites. 


For  the  year  1986,  25  percent  of  the  maintenance  dredging  volume  was  required 
to  be  placed  In  a  confined  disposal  site  based  on  the  results  of  environmental 
testing  required  under  the  Interim  criteria.  This  resulted  in  a  substantial 
Increase  In  disposal  costs  (and  overall  project  costs)  (figure  5.2).  The  cost 
analysis  study  suggests  that  significant  volumes  of  dredged  material,  that 
might  otherwise  have  been  placed  at  an  unconflned,  open-water  disposal  site, 
would  not  meet  the  FRIC.  Even  less  would  be  expected  to  pass  PS  1C.  The 
result  has  been  slgnflcant  Increases  In  total  projects  costs. 


Based  on  the  evaluation  of  the  1986  Seattle  maintenance  work,  all  of  the 
dredged  material  associated  with  this  project  could  be  allowed  for  unconflned, 
open-water  disposal  under  the  PSDDA  evaluation  procedures,  rather  than  the 
25  percent  required  for  confined  disposal  under  FRIC.  Allowing  all  the  mate¬ 
rial  to  go  to  unconflned,  open-water  disposal  would  result  in  a  cost  savings 
of  approximately  il08,000  In  total  project  costs  (figure  5.2).  Overall,  the 
trend  expected  under  the  PSDDA  evaluation  procedures  would  be  to  lower  dredg¬ 
ing  and  disposal  costs  over  those  experienced  since  FRIC  and  PSIC  were  Intro¬ 
duced.  This  Is  because  more  material  is  expected  to  be  found  acceptable  for 
open-water  disposal  with  the  PSDDA  evaluation  procedures  vdilch  are  intended  to 
ensure  site  management  Condition  11  Is  not  exceeded. 


(10)  Esthetics  and  Recreational  Use.  Disposal  operations  at  the 
selected  sites  would  temporarily  disrupt  the  viewscape  esthetic  quality  of  the 
surface  water  area  at  the  disposal  site.  Though  Intermittent  disruptions 
would  occur,  no  long  term  or  persistent  effects  are  anticipated.  Recreational 
use  of  the  sites  themselves  Is  limited  to  occasional  vessel  traffic  and  recre¬ 
ational  fishing  activity,  addressed  In  5.02a(7)(8)  above.  Recreational 
enjoyment  of  Individuals  using  nearby  beaches  and  cliffs  may  be  reduced  or 
enhanced  during  disposal  operations,  depending  on  personal  preferences. 


1^/Thls  Includes  all  costs.  Including  testing,  environmental  studies, 
dredging,  transportation,  etc. 
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TABLE  5.8 

SEATTLE  HARB(»  NAVIGATION  MAINTENANCE  DREDGING: 
COST  FOR  DREDGING  AND  DISPOSAL  1/ 

—  T- 

Dredging  and  Disposal 

Volume 

Costs 

Costs 

Dredged 

Per  c.y. 

Disposal 

Year 

(.i) 

(c.y.) 

(i/c.y. ) 

Method 

1975 

309,887 

287,000 

1.08 

Open  Water 

1978 

290,515 

196,294 

1.48 

Open  Water 

1980 

280,730 

205,578 

1.37 

Open  Water 

1981 

284 ,000 

120,500 

2.35 

Open  Water 

1984 

320,000 

120,000 

2.67 

Open  Water 

1986 

253,815 

103,598 

2.45 

Open  Water 

191,348 

33,637 

5.68 

Confined/ Upl . 

1987  2/ 

165,000 

80,160 

2.06 

Open  Water 

1/Actual 

costs,  not  adjusted  for 

Inflation. 

C.  i 
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HISTORICAL  TREND 


(0 

(0 

o 

o 


< 

(0 

o 

0. 

0) 

5 

o 

z 

< 

o 

z 

o 

o 

U1 

cc 

o 


DREDGING  AND  DISPOSAL  COSTS 


• 

cd 

O 

4J 

(0 

Cd 

u 

TJ 

o 

00 

•H 

0) 

0) 

(X 

vO 

1-1 

•»n 

U 

CO 

• 

0) 

o 

cd 

♦H 

in 

4J 

Li 

3 

T) 

</> 

Cd 

CX  fH 

6 

cd 

L> 

00 

0) 

> 

Q) 

c 

x: 

QJ 

U 

Ti 

O 

D 

Cd 

u 

l4-i 

■U 

CO 

Li 

3 

1 

0 

(0 

0 

X) 

a 

u 

0) 

CO 

A 

CX 

A 

rH 

o 

o 

o 

cd 

u 

CJ 

* 

•H 

.a 

Li 

CO 

Li 

0 

0) 

4J 

CO 

Cd 

VM 

flO 

4J 

c 

0 

rH 

S 

a> 

CJ 

(U 

s 

CO 

U 

rH 

(U 

<u 

0) 

X) 

ID 

Li 

60  -O 

cd 

to 

•  • 

cx 

Cd 

c 

4J 

(0 

0) 

Li 

3 

fH 

rH 

d) 

3 

> 

p 

CO 

lO 

** 

Cd 

§ 

OJ 

• 

CO 

x: 

XJ 

CO 

iH 

4J 

CO 

♦ 

u 

Cd 

c 

o 

CO 

(0 

3 

0) 

4H 

4J 

o 

u 

• 

CO 

CJ 

o 

o 

iH 

0) 

0) 

*0 

n 

(d 

Cd 

Li 

in 

Q) 

CO 

iH 

CO 

CX 

0 

u 

CO 

0 

0) 

Li 

G 

CO 

u 

cx 

Li 

CX 

B 

M 

A 

o 

a 

CO 

iH 

(X 

0) 

•H 

Li 

U 

w 

CO 

T-)  *0 

•  • 

O 

CO 

•H 

o 

o 

l4-i 

0) 

k 

0) 

•H 

a 

Li 

rH 

i-H 

CO 

'U 

0 

Cd 

3 

G 

<u 

JS 

• 

CO 

•H 

CO 

c 

CO 

Li 

O 

Li 

o 

o 

Li 

01 

CX 

0) 

• 

00 

Cd 

U 

to 

4J 

c 

M 

Q) 

Cd 

•H 

Cd 

•H 

0 

c 

S  T3 

B 

00 

1 

"O 

x> 

C  "O 

rH 

Q) 

CO 

CD 

(U 

G 

rH 

U 

u 

a 

o. 

Cd 

< 

•o 

CO 

•H 

0 

CO 

0 

U-i 

00 

K 

c 

u 

e 

■o 

c 

• 

•H 

o 

0) 

•H 

CO 

i-H 

o 

c 

00 

QJ 

rw 

'O 

Cd 

1-1 

'O 

C 

K 

C 

CO 

«4J 

>4-1 

0) 

•H 

V 

O 

o 

c 

Li 

rH 

u 

cu 

o 

TJ 

(U 

u 

CO 

CO 

u 

•H 

u 

c 

IM 

•H 

iH 

•o 

CO 

3 

O 

3 

CO 

o 

OO 

lO 

o 

-o 

u 

o 

K. 

•H 

c 

u 

CO 

< 

m 

L4 

cd 

CO 

0 

a 

0 

u 

4-1 

CJ 

Q 

4J 

00 

a 

c 

c/^ 

CO 

a 

<u 

0) 

0) 

Pu 

•H 

•H 

CO 

» 

00 

s 

00 

a; 

Cd 

Li 

'O 

Li 

4-1 

Li 

0) 

0) 

cx 

rt 

0) 

•d 

•  • 

M 

Oi 

> 

3 

CM 

Q 

Li 

4J 

< 

3 

in 

a> 

CJ 

u 

3 

JO 

c 


(11)  Puget  Sound  Water  Quality  Comprehensive  Plan.  Hie  Puget  Sound 
Water  Quality  Comprehensive  Plan  was  adopted  December  17,  1986.  The  contami¬ 
nated  sediment  and  dredging  program  of  the  plan  contains  a  sediment  program 
goal  "to  reduce  and  ultimately  eliminate  adverse  effects  on  biological 
resources  and  humans  from  sediment  contamination  throughout  the  Sound  by 
reducing  or  eliminating  discharges  of  toxic  contaminants  and  by  capping, 
treating,  or  removing  contaminated  sediments. '*  The  plan  also  adopts  the 
following  policies  which  shall  be  followed  by  all  State  and  local  agencies  In 
actions  affecting  sediment  quality.  Including  rulemaking,  setting  priorities 
for  funding  and  action,  and  developing  permit  programs: 

"All  government  actions  will  lead  toward  eliminating  the 
presence  of  sediments  In  the  Puget  Sound  basin  that  cause 
observable  adverse  effects  to  biological  resources  or  pose  a 
serious  health  risk  to  humans." 

"Progreuns  for  management  of  dredging  and  disposal  of 
sediments  should  result  In  a  net  reduction  in  the  exposure 
of  organisms  to  adverse  effects.  The  intent  of  this  policy 
Is  that  dredging  and  disposal  contribute  to  the  cleanup  of 
the  sound  by  allowing  unconflned  open  water  sites  to  have 
only  low  levels  of  contamination  and  to  dispose  of  more 
contaminated  sediments  In  a  manner  that  prevents  continued 
exposvtre  of  organisms  to  adverse  effects.  For  proposals 
«dtere  dredging  will  expose  contaminated  sediments, 
pro ject -specific  mitigation  may  be  required." 

"Remedial  programs  (which  may  include  capping  In  place) 
shall  be  undertaken  when  feasible  to  reduce,  with  the  Intent 
of  eliminating,  the  exposure  of  aquatic  organisms  to 
sediments  having  adverse  effects. " 

The  PSDDA  selected  alternatives  are  consistent  with  this  goal  and  these 
policies  (see  section  4). 

b.  Effects  of  Disposal:  Nonselected  Disposal  Sites  and  Site  Conditions. 
Major  trends  2ind  differences  between  the  selected  and  nonselected  alterna¬ 
tives,  including  the  No  Action  alternative,  are  summarized  below. 

The  nonselected  sites  are  all  located  in  areas  that  are  considered  to  be 
relatively  more  dispersive  them  the  selected  sites  (the  only  exception  to  this 
being  the  Port  Gardner  backup  site  (PG  3)  in  Saratoga  Passage).  Using  the 
nonselected  sites  would  generally  Increase  the  potential  for  long-term 
transport  of  the  dredged  material  outside  the  disposal  sites ,  with  possible 
consequent  effects  to  offsite  resources.  In  addition,  the  nonselected  site  2 
In  Port  Gardner  contains  more  crabs  that  would  be  burled  or  displaced  If  this 
site  were  used. 

Selection  of  Site  Condition  I  as  the  management  condition  for  the  unconflned, 
open-water  disposal  sites  would  have  shifted  more  dredged  material  to  the 
other  disposal  options,  resulting  In  greater  effects  on  land  and  nearshore 
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envlronnents .  This  alternative  would  decrease  adverse  effects  In  water  and 
Increase  costs  of  dredging  relative  to  the  preferred  alternative.  Site 
Condition  III  would  shift  adverse  effects  of  dredged  material  disposal  away 
from  land  and  back  to  water.  Acute  toxicity  would  be  possible  at  the 
unccmflned,  open-^ter  sites.  Overall  dredging  costs  would  be  decreased 
relative  to  those  of  the  preferred  alternative,  land  and  shore  Impacts  would 
also  be  reduced. 

The  No  Action  alternative  would  result  In  the  least  Impact  on  the  aquatic 
environment  and  the  highest  costs  for  dredging  and  disposal  of  any  alterna¬ 
tive.  The  aquatic  resources  would  remain  essentially  as  described  In  section 
3,  subject  to  adverse  effects  from  other  human  and  natural  activities.  On  the 
other  hand,  adverse  effects  from  dredged  material  disposal  on  the  uplemd  and 
nearshore  environments  would  be  greater  than  all  the  other  alternatives. 

c.  Effects  of  Dredging  and  Indirect  Effects.  Waterways  used  for  naviga¬ 
tion  in  Puget  Sound  have  been  Impacted  in  the  past,  and  will  continue  to  be 
impacted  In  the  future,  by  dredging.  The  adverse  effects  resulting  at  the 
dredging  area  would  continue  to  occur  with  all  of  the  alternatives  considered 
(Including  the  No  Action  alternative),  since  PSDDA  Is  primarily  addressing  the 
disposal  aspects  of  dredging.  To  the  extent  that  some  of  the  alternatives  (No 
Action  and  Site  Condition  I)  represent  significant  cost  Increases  for  dredg¬ 
ing,  soiM  projects  may  no  longer  be  economically  feasible  under  these  alterna¬ 
tives  .i/  Alternately,  alternatives  (Site  Condition  III)  representing  a 
significant  cost  savings  from  past  activities  may  result  In  additional 
dredging  activity  and  related  environmental  effects.  For  all  alternatives 
except  the  No  Action  alternative,  these  decreases  In  dredging  activity  are  not 
expected  to  be  significant.  Consequently,  adverse  effects  associated  with 
dredging  are  not  expected  to  differ  significantly  among  alternatives.  Only 
the  No  Action  alternative  would  be  expected  to  noticeably  alter  the  dredging 
patterns  and  trends  presently  observed  in  Puget  Sound  with  a  possible  decrease 
In  dredging-related  effects. 

Indirect  effects  of  the  alternatives  Include  the  effects  of  related  navigation 
and  development  at  both  dredging  sites  and  land/shore  disposal  sites.  Again, 
only  the  No  Action  alternative  would  significantly  reduce  the  extent  of  these 
effects. 

5.03  Probable,  Irreversible,  and  Irretrievable  Commitments  of  Resources.  Use 
of  the  selected  disposal  sites  would  result  In  an  Intermittent  and  temporary 
degradation  of  the  quality  of  the  sites'  air,  noise  and  water  resources. 
Additionally,  Intermittent  use  of  the  water  surface  area  of  the  sites  during 
disposal  operations  represents  a  commitment  that  may  not  always  be  In  agree¬ 
ment  with  unforeseen  future  plans  for  the  area.  However,  neither  of  these 
commitments  Is  Irretrievable. 
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^/An  assessment  of  project-specific  effects  was  beyond  the  scope  of  PSDDA. 
Accordingly,  the  actual  cost  Impacts  associated  with  the  No  Action  alternative 
may  be  understated,  as  all  material  not  acceptable  for  unconfined,  open-water 
disposal  was  assumed  to  be  placed  In  a  confined  disposal  site,  l.e.,  It  was 
assumed  that  all  dredging  projects  would  be  undertaken. 
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DeslgoatloD  of  the  selected  sites  for  dredged  material  disposal  would  commit 
to  this  use,  for  the  life  of  the  sites  (Judged  to  be  In  excess  of  15  years), 
1,043  acres  of  benthic  aquatic  habitat.  Fauna  at  the  sites  would  be  burled. 
Benthic  production  associated  with  the  sites  would  be  decreased.  However, 
habitat  and  production  values  of  the  sites  are  not  Irretrievably  lost.  Par¬ 
tial  recolonlzatlon  of  sites  would  occur  when  the  disposal  sites  are  not  being 
used  and  full  recolonlzatlon  Is  expected  In  the  event  of  site  abandonment. 

Site  specific  studies  at  the  existing  DNR  sites  during  PSDDA  field  work 
documented  recovery  of  benthic  resources  at  the  Fourmlle  Rock  site  (section 
3.03b(2)),  and  crab  and  shrimp  resources  at  the  Port  Gardner  DNR  site  (figures 
3.21  and  3.24).  As  noted  above,  benthic  recovery  would  occur  during  fishery 
closure  periods  or  whenever  the  site  Is  not  used  for  a  period  of  time.  For 
the  nonselected  alternatives  Involving  Site  Condition  III,  recovery  of  the 
sites  could  be  Impeded  by  the  presence  of  acutely  toxic  sediments.  Time  to 
recovery  would  be  expected  to  be  greater  than  for  the  preferred  alternatives, 
and  would  be  depende{,nt  on  the  nature  of  the  sediments  at  the  site  and  on  the 
rate  of  natural  sedimentation.  The  possibility  of  covering  the  site  with 
cleaner  material  after  abandonment  could  be  used  to  enhance  the  rate  of 
recovery  should  this  alternative  be  selected. 

Plants  and  animals  burled  by  upland  and  Intertidal  disposal  of  material  that 
Is  unacceptable  for  unconflned,  open-water  disposal  are  Irretrievably  lost. 
Ecological  functions  of  lands  filled  may  also  be  lost.  While  these  sites  are 
technically  not  Irreversibly  committed.  In  that  removal  of  dredged  material  Is 
possible  with  proper  equipment,  the  lands  have  been  coamiltted  to  uses  that 
would  be  very  costly  to  reverse,  and  other  uses  of  the  sites  are  frequently 
precluded.  Past  experience  Indicates  that  any  lands  filled  for  the  purpose  of 
Industrial  and  business  development  are  irreversibly  and  Irretrievably 
committed. 

Dredged  material  discharged  to  the  open-water  sites  represents  an  irreversible 
commitment  of  resources  to  the  extent  that  the  material  was  potentially  useful 
for  beneficial  uses  or  landfill.  Again,  though  it  Is  not  technically  Impos¬ 
sible  to  remove  the  material,  retrieval  would  be  very  costly  and  beyond  the 
capabilities  of  usually  available  equipment. 

Commitments  of  nonrenewable  energy  resources  associated  with  the  dredging  pro¬ 
gram  would  be  Irreversible.  In  addition,  the  labor  and  capital  necessary  to 
conduct  dredging  operations  would  be  Irreversibly  committed.  This  Includes 
the  dredging  equipment,  administrative  personnel,  and  both  skilled  and  non- 
skllled  labor.  However,  energy  and  other  commitments  for  individual  dredging 
projects  are  decided  by  separate  economic  and  social  factors.  Commitments  of 
human  resources  would  be  essentially  Identical  for  all  the  PSDDA  alternatives. 

5.04  The  Relationship  Between  Short-term  Use  of  Man's  fiivlronment  and  The 
Maintenance  and  Enhancement  of  Long-term  Productivity.  The  natural  charac- 
terlstlcs  of  central  Puget  Sound  have  been  substantially  altered  In  the  past 
century  due  to  settlement  and  expansion  of  Euro-American  populations,  princi¬ 
pally  clustered  In  the  present-day  urban  bays.  Prior  human  occupation  had  not 
notably  Impacted  the  Sound's  environment.  Development  and  maintenance  of 
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navigation  channels  has  contributed  to  an  unknown  extent  to  the  impacts  on  the 
biological  resources  of  the  Sound.  Ihese  actions  have  generally  been  benefi¬ 
cial  to  the  socioeconomic  system,  although  at  the  expense  of  localized  bio¬ 
logical  production.  Use  of  the  region's  resources  has  been  enhanced, 
resulting  in  development  and  maintenance  of  stable  urban  communities.  Both 
beneficial  and  adverse  effects  to  the  environment  have  resulted  from  these 
developments . 

Development  and  maintenance  of  navigation  waterways  and  associated  disposal  of 
dredged  material  at  the  open-water  sites  are  largely  short-term  uses  of  the 
environment.  From  the  human  environment  perspective,  navigation  maintains  and 
enhances  the  socioeconomic  conditions  of  the  area  by  providing  low  cost  trans¬ 
portation,  job  security  and  economic  stability  to  industries  linked  to  ship¬ 
ping.  Many  indirect  benefits  to  local  and  regional  economies  result  from 
these  activities. 

From  the  biological  environment  perspective,  long-term  productivity  of  the 
Sound  is  neither  enhanced  nor  maintained  by  the  use  of  the  selected  sites. 
Long-term  losses  foreclosed  by  the  proposed  short-term  uses  Include  removal  of 
aquatic  habitats  and  displacement  of  species  that  utilize  those  habitats. 
Similar  losses  are  experienced  on  land  and  shore  for  the  other  disposal 
options.  Given  the  relatively  small  portion  of  the  central  Sound  that  would 
be  Impacted  by  disposal  at  the  selected  sites,  measurable  or  significant 
reductions  in  regional  productivity  are  not  anticipated.  And  though  the  lost 
productivity  is  not  recoverable,  the  sites  can  return  to  production  after 
their  use  is  ended. 

Increased  environmental  sensitivity  and  knowledge,  coupled  with  more  stringent 
environmental  controls  being  enacted  and  enforced  by  agencies  with  jurisdic¬ 
tion,  should  result,  in  the  long  term,  in  reduced  introduction  of  contaminants 
from  human  sources  to  the  Sound.  As  Improved  pollution  source  control  reduces 
the  release  of  contaminants  into  the  nearshore  areas  of  Puget  Sound,  overall 
Improvement  in  sediment  quality  will  follow.  This  should  be  reflected  in  a 
gradual  Improvement  in  disposal  site  conditions  too. 

5.05  Mitigation  and  Amelioration  of  Adverse  Effects.  The  selected  sites  have 
been  located  to  avoid  significant  adverse  effects  (per  NEPA)  while  meeting  the 
In-water  disposal  needs  of  Puget  Sound  dredging.  Site  location  and  site 
management  provisions  are  expected  to  mitigate  any  potential  biological 
resource  and  human  use  conflict  problems.  In  maintaining  the  selected  site 
condition,  only  acceptable  dredged  material  would  be  discharged  into  the  Phase 
I  area  disposal  sites.  Environmental  monitoring  of  the  disposal  sites  would 
allow  for  verification  of  anticipated  conditions  and  provide  a  basis  for  site 
management  changes  if  the  monitoring  demonstrates  changes  are  needed. 

The  primary  mitigation  feature  of  the  PSDDA  plan  is  embodied  in  the  siting 
process.  The  alternative  sites  are  generally  located  away  from  shorelines, 
resources,  and  other  amenities  to  preserve  and  maintain  these  resources  by 
avoiding  adverse  effects  due  to  dredged  material  disposal.  Where  complete 
avoidance  was  not  possible  (e.g.,  benthic  Invertebrates),  the  sites  were 
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located  to  minimize  the  possible  adverse  effects.  A  minlmuai  number  of  sites 
were  identified  to  minimize  the  possible  extent  of  bottom  Impacts  throughout 
the  Sound.  Additionally,  the  sites  are  located  in  relatively  nondlsperslve 
areas  to  minimize  the  possible  spread  of  effects  beyond  the  disposal  site 
(including  the  dilution  zone)  via  sediment  transport.  Special  studies  have 
been  undertaken  of  the  Elliott  Bay  site  in  cooperation  with  the  Washington 
State  Office  of  Archaeology  and  Historic  Preservation  as  mitigation  for  ship¬ 
wrecks  found  there  (see  FEIS  exhibits  C  and  D). 

The  adopted  regional,  effects-based  disposal  site  management  condition  is 
designed  to  avoid  any  future  discharge  of  sediments  containing  unacceptable 
levels  of  chemicals  of  concern  and  resulting  in  unacceptable  adverse  effects. 
Chemical  effects  on  biological  resources  at  the  unconflned,  open-water  dis¬ 
posal  sites  would  be  minimized  by  the  selected  site  condition.  In  combina¬ 
tion  with  the  environmental  monitoring,  the  site  condition  will  ensure  that 
there  is  no  acute  toxicity  to  sensitive  species  onsite  and  unacceptable 
effects  do  not  occur  outside  the  disposal  site.  These  management  conditions 
fully  comply  with  the  applicable  provisions  of  the  State  Water  Quality 
Standards. 

Another  Important  mitigation  feature  of  PSDDA  is  contained  in  the  compliance 
inspection  and  monitoring  plans.  Appropriate  compliance  inspections  by  the 
PSDDA  regulatory  agencies  will  ensure  that  the  site  use  conditions  are  met, 
such  that  planned  avoidance  of  adverse  effects  can  be  realized.  Appropriate 
disposal  site  environmental  monitoring  will  provide  needed  verification  of 
predicted  site  conditions  within  and  outside  the  established  sites  resulting 
from  the  effects  of  dredged  material  disposal. 
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SECTION  6.  PUBLIC  INVOLVEMENT 


6.01  Study  Coordlnatlon/Publlc  Involvement.  Public  Involvement  procedures  of 
NEPA  and  SEPA  were  followed  to  ensure  that  issues  of  concern  to  the  public 
were  properly  addressed.  The  Puget  Sotmd  Estuary  Program  (PSEP)  mailing  list 
of  over  2,500  was  used  to  inform  interested  agencies,  organization,  and  indi¬ 
viduals  of  study  activities  through  newsletters  and  public  meeting  notices. 
Periodic  articles  on  PSDDA  have  also  been  Included  in  the  PSEP  "Puget  Sound 
Notes,"  a  bimonthly  newletter. 

During  May  1985,  PSDDA  agencies  held  six  public  EIS  scoping  meetings  in  the 
Puget  Sound  area  (cities  of  Seattle,  Everett,  Tacoma,  Olympia,  Bellingham,  and 
Port  Townsend).  In  addition,  each  of  the  three  work  groups  conducted  a  number 
of  working  sessions,  sharing  technical  Information  and  giving  participants, 
including  citizens,  representatives  of  ports,  Indian  tribes,  environmental 
groups,  local  governments,  and  other  Federal  and  State  agencies,  opportunities 
to  make  recommendations  on  work  group  outputs.  Routine  work  group  meetings 
have  been  open  to  public  participation,  as  well. 

Several  newsletters,  containing  updates  on  the  status  of  PSDDA  and  information 
on  study  findings,  were  published.  The  first  newsletter  Included  comments  and 
Issues  raised  at  the  May  1985  public  meetings  and  the  PSDDA  responses.  The 
second  issue  released  in  April  1986  contained  preliminary  study  findings  for 
I  lie  I'lniso  1  aroa.  A  I  li  I  ril  lU'wslel  ter  was  dial  r  1  lail  <>.1  in  .laiui.iry  l‘UU<  to 
advise  the  public  of  the  availability  of  the  draft  Phase  1  documents  and  ol 
public  meetings  held  in  February  1988. 

A  major  display  on  dredging  was  Included  as  part  of  a  Puget  Sound  exhibit  by 
the  Seattle  Aquarium.  A  "PSDDA"  Information  brochure  was  provided  to  the 
public  attending  the  exhibit.  Three  public  worksliops  were  held  in  May  1986 
where  the  preliminary  findings  were  presented  and  the  public  given  an  oppor¬ 
tunity  to  corament  on  these  findings.  Final  public  meetings  were  held  in 
Seattle  and  in  Port  Townsend  to  obtain  public  comments  on  the  DEIS  and  other 
draft  Phase  I  documents . 

PSDDA  has  been  coordinated  closely  with  the  PSEP  and  the  PSWQA.  Joint  funding 
of  common  interest  technical  studies  was  accomplished  with  both  of  these 
programs.  Also,  the  PSDDA  study  director  and  others  of  the  study  team  were 
members  of  advisory  committees  established  by  PSEP  and  PSWQA.  Similarly, 
staff  Involved  in  the  latter  two  programs  attended  PSDDA  work  group  sessions. 
Other  coordination  has  Included,  but  was  not  limited  to,  the  following: 

Federal 

U.S.  Army  Corps  of  Engineers 

U. S.  Environmental  Protection  Agency 

National  Oceanic  and  Atmospheric  Administration 

National  Marine  Fisheries  Service 

U.S.  Pish  and  Wildlife  Service 

U.S.  Navy 

U.S.  Coast  Guard 
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State  of  Washington 

Department  of  Natural  Resources 

Department  of  Ecology 

Department  of  Transportation 

Department  of  Fisheries 

Department  of  Wildlife 

Department  of  Commerce 

Department  of  Social  and  Health  Services 

Parks  and  {^creation  Commission 

Puget  Sound  Water  Quality  Authority 

Indian  Tribes 
Duwamlsh  Tribal  Office 
Jamestown  Klallam  Tribes 
Lower  El^a  Tribal  Council 
Tiiimnl  Business  Council 
Muckleshoot  Indian  Tribe 
Nlsqually  Indian  Commimlty 
Nooksack  Indian  Tribal  Council 
Northwest  Indian  Fisheries  Commission 
Point  No  Point  Treaty  Council 
Port  Gamble  Business  Committee 
Puyallup  Tribal  Council 
Sauk-Sualttle  Indian  Tribe 
Skokomlsh  Tribal  Council 
Small  Tribes  of  Western  Washington 
Squazln  Island  Tribal  Council 
Stlllaguamlsh  Tribal  Council 

Suquamlsh  Tribal  Council  P 

Swlnomlsh  Tribal  Council 
IVilallp  Board  of  Directors 
Upper  Skagit  Tribal  Council 

Local  Government 
San  Juan  County 
Mason  County 
Thurston  County 
Island  County 
Jefferson  County 
Whatcom  County 
Kitsap  County 
Snohomish  County 
King  County 
Pierce  County 
Clallam  County 
Skagit  County 
City  of  Bellingham 
City  of  Everett 
City  of  Seattle 
City  of  Anacortes 
City  of  Tacoma 
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Local  Government  (con. ) 

City  of  Olympia 

City  of  Port  Angeles 

Association  of  Washington  Cities 

Association  of  Washington  Counties 

Puget  Sound  Coimcll  of  Governments  (PSCOG) 

Municipality  of  Metropolitan  Seattle  (Metro) 

Ports 

Port  of  Edmonds 
Port  of  Bellingham 
Port  of  Everett 
Port  of  Seattle 
Port  of  Skagit  County 
Port  of  Anacortes 
Port  of  Port  Townsend 
Port  of  Tacoma 
Port  of  Port  Angeles 
Port  of  Bremerton 
Port  of  Olympia 

Washington  Public  Ports  Association 

Other  Public  Organizations 
Washington  Ehvlronmental  Council 
Puget  Sound  Alliance 
Greenpeace 
Friends  of  the  Earth 

6.02  K^y  Federal  Coordination  Requirements.  Special  efforts  were  undertaken 
pursuant  to  Federal  NEPA  coordination  requirements  with  the  following: 

o  U.S.  Fish  and  Wildlife  Service  and  National  Marine  Fisheries  Service. 

As  these  two  Federal  agencies  have  special  responsibilities  for  fish  and 
wildlife  protection,  participation  of  agency  representatives  was  sought  and 
obtained  for  the  three  PSDDA  technical  work  groups  where  the  basic  PSDDA  plan 
elements  were  formulated.  Both  agencies  were  provided  copies  of  the  Internal 
PSDDA  review  draft  documents  in  December  1986  and  January  1987.  Also  both 
agencies  provided  inputs  and  responded  to  the  biological  assessments  and 
coordination  documents  prepared  for  threatened  and  endangered  species  which 
may  be  found  In  the  vicinity  of  Phase  I  area  disposal  sites  (see  exhibit  A  to 
this  EIS).  Comments  by  these  agencies  on  the  January  1988  draft  documents  are 
contained  In  FEIS  exhibits  C  and  D. 

o  Local  Shoreline  Jurisdictions  and  the  State  Shoreline's  Office  of 
Ecology*  In  order  to  ensure  compliance  with  the  Federal  Coastal  Zone  Manage - 
ment  Act  special  meetings  were  held  with  the  Phase  I  area  local  governments 
having  shoreline  jurisdiction  over  the  Phase  I  area  alternative  disposal 
sites.  Also  extensive  coordination  was  accomplished  through  correspondence 
and  these  jurisdictions  received  the  December  1986,  January  1987,  and  January 
1988  draft  documents  for  review.  Similar  coordination  was  accomplished  with 
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Ecology's  shoreline  office.  The  National  Coastal  Zone  Management  Act  (Public 
Law  91-583;  86  Stat.  1280)  was  passed  by  the  United  States  Congress  In  1972. 

Under  this  act: 

"(1)  Each  Federal  agency  conducting  or  supporting  activities  directly 
affecting  the  coastal  zone  shall  conduct  or  support  those  activities  in  a 
manner  which  Is,  to  the  maximum  extent  practicable,  consistent  with  approved 
state  management  programs. 

(2)  Any  Federal  agency  which  shall  undertake  any  development  project 
In  the  coastal  zone  of  a  state  shall  Insure  that  the  project  Is,  to  the 
maximum  extent  practicable,  consistent  with  approved  state  management  programs. 

(3)  After  final  approval  by  the  secretary  of  a  state's  management 
program,  any  applicant  for  a  required  Federal  license  or  permit  to  conduct  an 
activity  affecting  land  or  water  uses  in  the  coastal  zone  of  that  state  shall 
provided  in  the  application  to  the  licensing  or  permitting  agency  a  certifica¬ 
tion  that  the  proposed  activity  complies  with  the  state's  approved  program  and 
that  such  activity  will  be  conducted  in  a  manner  consistent  with  the  program." 

In  June  1976,  the  State  Coastal  Zone  Management  Program  (CZMP)  was  approved  to 
receive  funding.  The  Washington  State  Shoreline  Management  Act  (SMA)  of  1971, 
as  passed  by  the  State  Legislature,  provided  "for  the  management  of  Washing¬ 
ton'  s  shorelines  by  planning  and  fostering  all  reasonable  and  appropriate 
uses.”  The  SMA  and  State  CZMP  are  Implemented  through  the  Shoreline  Master 
Programs  (SMP)  of  large  municipalities  and  the  counties.  The  management  plan 
for  the  PSDDA  Phase  I  area  Is  consistent  with  all  applicable  Puget  Sound  SMP's 
and  so  satisfies  consistency  with  State  and  Federal  coastal  zone  management 
requirements. 

o  Washington  State  Office  of  Archaeology  and  Historic  Preservation. 

During  the  disposal  site  evaluation  process,  careful  consideration  was  given 
to  shipwrecks  that  might  lie  within  or  near  the  alternative  disposal  sites. 
None  were  Identified  during  the  literature  review  accomplished  In  conjunction 
with  the  site  mapping  used  for  site  Identification  (see  DSSTA).  In  March 
1988,  additional  literature  reviews  and  sidescan  sonar  studies  of  the  selected 
sites  were  conducted.  While  this  additional  effort  confirmed  the  absence  of 
shipwrecks  at  the  Commencement  Bay  and  Port  Gardner  sites,  shipwrecks  were 
discovered  at  the  Elliott  Bay  site.  Coordination  is  continuing  with  the  State 
Office  of  Archaeology  and  Historic  Preservation  on  the  additional  studies  that 
will  mitigate  for  adverse  impacts  to  the  Elliott  Bay  shipwrecks  (see  FElS 
exhibits  C  and  D). 

o  Phase  I  Area  and  Other  Indian  Tribes.  Special  coordination  was 
undertaken  with  the  Indian  tribes  having  treaty  fishing  rights  to  avoid,  to 
tne  maximum  possible,  conflicts  with  treaty  fishing  activities.  Meetings  were 
held  with  tribal  representatives  of  the  Muckleshoot,  Tulallp,  Suquamlsh,  and 
Puyallup  tribes.  These  tribes  were  also  provided  the  December  1986  and 
January  1987  Internal  PSDDA  review  draft  documents  and  the  January  1988  public 
review  draft  documents  for  comment.  Adjustments  were  made  in  plan  elements  in 
response  to  tribal  inputs  (see  section  2  of  this  EIS). 
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6.03  Remaining  Coordination.  Further  coordination  with  interested  parties 
took  place  during  and  subsequent  to  the  public  review  of  the  DEIS  and  other 
Phase  I  draft  documents.  Public  meetings  on  the  draft  documents  were  held  on 
10  and  11  February  1988. 

6.04  Environmental  Impact  Statement  Recipients.  The  DEIS  was  distributed  to 
over  500  organizations  and  Individuals  for  a  45-day  public  review  In  accord¬ 
ance  with  Federal  and  State  of  Washington  environmental  policy  acts.  The  list 
of  recipients  Is  on  file  at  the  Seattle  District,  U.S.  Army  Corps  of  Engi¬ 
neers,  and  can  be  obtained  by  contacting  Mr.  Frank  J.  Urabeck,  PSDDA  Study 
Director.  This  FEIS  has  been  provided  to  all  recipients  of  the  DEIS. 

6.05  Public  Views  and  Responses.  Comments  on  the  DEIS  and  respnanses  by  the 
PSDDA  agencies  are  contained  In  exhibit  C  to  this  EIS. 


6-5 


SECTION  7.  LIST  OF  flS  CGNTRIHUTORS 


Frank  J.  Urabeck  P.E.,  Civil  Engineer 

B.S.,  Civil  Engineering,  1962 
University  of  Washington 
M.A. ,  Economics,  1975 
University  of  Maryland 
10  years,  navigation  planning.  Corps  of 
Engineers; 

16  years,  water  resources  development. 
Corps  of  Engineers  (14);  and 
Department  of  Interior  (2) 

Keith  Phillips  B.S.,  Oceanography,  1977 

University  of  'i.ashington 
10  years,  oceanography  and 

environmental  planning.  Corps  of 
Engineers 

Lr.  David  R.  Kendall  Ph.D.,  Benthic  Ecology,  1978 

Emory  University 

5  years,  environmental  effects  of 

dredging  research.  Corps  of  Engineers 
(WES) 

3  years,  environmental  planning  and 
biology.  Corps  of  Engineers 

3  years,  contaminant  research,  Skidaway 

^  <  Institute  of  Oceanography 

2  years,  environmental  regulation 

Dr.  Stephen  Martin  Ph.D.,  Invertebrate  Ecology,  1971 

University  of  Washington 
12  years,  environmental  planning  and 
biology,  Corps  of  Engineers; 

4  years.  Invertebrate  aquaculture. 
Atomic  Energy  Commission 

Brian  Ross  H.S.,  Fisheries,  1982 

University  of  V^ashington 

3  years,  environmental  review 
EPA  Seattle/Alaska 

1  year,  environmental  science, 

Jones  and  Stokes,  Inc. 

2-1/2  years,  fishery  biology. 

University  of  Washington 

Carl  Kassebaum  P.E.,  Civil  Engineer 

h.S.,  Civil  Engineering,  1973 
University  of  Washington 
14  years,  environmental  regulation, 
planning  and  compliance,  EPA 
(12  Seattle,  2  V.ash.  D.C.) 
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Steve  Tilley 


Justine  Smith 


Catherine  Krueger 


Dr.  David  Jamison 


Jim  Thornton 


Dr.  D.  Michael  Johns 


M.S.,  Public  Health,  1973 

University  of  North  Carolina 

12  years,  environmental  resource 
management,  Wash.  Dept,  of  Natural 
Resources  (6),  Wash.  Dept,  of  Ecology 
(2),  Lewis  County  (3),  Wahkiakuu 
County  (1) 

M.A.,  Marine  Affairs,  pending  1987 
University  of  Washington 

B.S.,  Biology,  1984,  Duke  University 

3  years,  marine  planning  and  policy. 
National  Oceanic  and  Atmospheric 
Administration 

M.A.,  Marine  Resource  Management,  1984, 
University  of  Washington 

B.S.,  Biology,  1980,  Warren  Wilson 
College 

3  years,  marine  resource  management  and 
policy,  EPA 

3  years,  fishery  biology.  National 
Marine  Fisheries  Service,  Alaska 

Ph.D.,  Marine  Pollution,  1970 
University  of  \»ashington 

M.S.,  Zoology,  1966 

University  of  Washington 

11  years,  marine  research  and  aquatic 
lands  management,  Washington  Depart¬ 
ment  of  Natural  Resources 

3  years,  forest  research  management, 
Washington  Department  of  Ecology 

4  years,  oil  pollution  studies, 

Washington  Department  of  Ecology 

B.A.,  Psychology,  1969 

Eastern  i.ashington  State  College 

12  years,  environmental  regulation  and 
policy  planning,  V/ashington  Department 
of  Ecology 

Ph.D.,  Biological  Oceanography,  1980 
University  of  South  Carolina 

15  years,  contaminant  fate  and  effects, 
Tetra  Tech  Inc.  (1);  EPA  Narragansett 
(10);  and  Belle  W.  Baruch  Institute  (4) 
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GLOSSARY  OF  TERMS  AND  ABBREVIATIONS 


PUGET  SOUND  MIEDGED  DISPOSAL  ANALYSIS  (PSDDA) 
GLOSSARY  OF  TERMS 


Aaphlpod*.  Saall  ahrlap-llke  cruataceana  (for  ezaaple,  aand  fleaa).  Many 
live  oa  the  bottoa,  feed  on  algae  and  detrltua,  and  aerve  aa  food  for  aany 
■arlne  apeclea.  Aaphlpoda  are  need  In  laboratory  bloaaaaya  to  teat  the  toxic¬ 
ity  of  aediaenta. 

Apparent  Effecta  Pireahold.  The  aediaent  concentration  of  a  contaalnant  above 
which  atatiatlcaily  aignfficant  biological  effecta  would  alwaya  be  expected. 

Area  Ranking.  The  deaignation  of  a  dredging  area  relative  to  Ita  potential 
for  having  aediaent  chealcala  of  concern.  Ranklnga  range  froa  "low”  potential 
to  "high"  potential,  and  are  uaed  to  deteralne  the  Intenaity  of  dredged  aate- 
rlal  evaluation  and  teatlng  that  alght  be  required. 

Baaeline  Study.  A  atudy  dealgned  to  docuaent  exlating  envlronaental  con- 
ditlona  at  a  given  aite.  The  reaulta  of  a  baaeline  atudy  aay  be  uaed  to 
docuaent  teaporal  changea  at  a  aite  or  docuaent  background  condltlona  for  coa- 
parlaon  with  another  aite. 

Bathyaetry.  Shape  of  the  bottoa  of  a  water  body  expreaaed  aa  the  apatlal  pat¬ 
tern  of  water  deptha.  Bathyaetrlc  aapa  are  eaaentlally  topographic  aapa  of 
the  bottoa  of  Puget  Sound. 

Benthic  Organiaaa.  Organlaaa  that  live  in  or  on  the  bottoa  of  a  body  of  water. 

Bioaccuaulation .  The  accuaulatlon  of  chealcal  coapounda  in  the  tiaauea  of  an 
organlaa.  For  exaaple,  certain  chealcala  in  food  eaten  by  a  flah  tend  to 
accuaulate  in  ita  liver  and  other  tiaauea. 

Bioaaaay.  A  laboratory  teat  uaed  to  evaluate  the  toxicity  of  a  aaterial 
(coaaonly  aedlaenta  or  waatewater)  by  aeaauring  behavioral,  phyalological,  or 
lethal  reaponaea  of  organlaaa. 

Biota.  The  anlaala  and  planta  that  live  in  a  particular  area  or  habitat. 

Bottoa-Duap  Barge.  A  barge  that  dlapoaea  of  dredged  aaterial  by  opening  along 
a  center  aeaa  or  through  doors  in  the  bottoa  of  the  barge. 

Bottoafiah.  Pish  that  live  on  or  near  the  bottoa  of  a  body  of  water,  for 
exaaple ,nSagllsb  sole. 

Bulk  Chealcal  Analyaea.  Chealcal  analyses  perforaed  on  an  entire  aediaent 
saaple,  without  separating  water  froa  the  solid  aaterial  in  a  aaaple. 

Capping.  See  confined  aquatic  disposal. 


Carcinogenic.  Cepable  of  causing  cancer. 

danehell  Dredging.  Scooping  of  the  botton  sedlnents  using  a  nechenlcal  clan- 
shell  bucket  of  varying  else.  Connonly  used  In  over  a  wide  variety  of  grain 
slses  and  caln  water,  the  sedlnent  Is  dumped  onto  a  separate  barge  and  towed 
to  a  disposal  site  when  disposing  in  open  water. 

Code  of  Federal  Regulations.  The  coapllatlon  of  Federal  regulations  adopted 
by  Federal  agencies  tbroiiiE  a  rule-making  process. 

Conposltlng.  Hiring  sedlnents  fron  different  samples  to  produce  a  composite 
sample  for  chemical  and/or  biological  testing. 

Confined  Disposal.  A  disposal  method  that  Isolates  the  dredged  material  fron 
the  environment.  Confined  disposal  may  be  In  aquatic,  nearshore,  or  upland 
environments. 

Confined  Aquatic  Disposal  (CAD).  Confined  disposal  In  a  water  environment. 
Usually  acconpllshed  by  placing  a  layer  of  sedlnent  over  material  that  has 
been  placed  on  the  bottom  of  a  water  body  (l.e.,  capping). 

Contaminant .  A  chenlcal  or  biological  substance  in  a  form  or  In  a  quantity 
that  can  harm  aquatic  organisms,  consumers  of  aquatic  organisms,  or  users  of 
the  aquatic  environment. 

Contaminated  Sediment. 


Technical  Definition:  A  sediment  that  contains  measurable  levels  of 
contaminants. 

Hanagement  or  Common  Definition:  A  sedlnent  that  contains  sufficient 
concentratlonCs)  of  chemicals  to  produce  unacceptable  adverse  environmental 
effects  and  thus  require  restrlction(s)  for  dredging  and/or  disposal  of 
dredged  material  (e.g..  Is  unacceptable  for  unconfined,  open  water  disposal  or 
conventional  land/shore  disposal,  requiring  confinement). 

Conventional  Nearshore  Disposal.  Disposal  at  a  site  where  dredged  material  is 
placed  behind  a  dike  in  water  along  the  shoreline,  with  the  final  elevation  of 
the  fill  being  above  water.  "Conventional"  disposal  additionally  means  that 
special  contaminant  controls  or  restrictions  are  not  needed. 

Conventional  Pollutants.  Sediment  parameters  and  characteristics  that  have 
been  routinely  measured  in  assessing  sediment  quality.  These  Include  sulfides, 
organic  carbon,  etc. 

Conventional  Upland  Disposal.  Disposal  at  a  site  created  on  land  (away  from 
tidal  waters)  In  which  the  dredged  material  eventually  dries.  Upland  sites 
are  usually  diked  to  confine  solids  and  to  allow  surface  water  fron  the 
disposal  operation  to  be  released.  "Conventional"  disposal  additionally  means 
that  special  contaminant  controls  or  restrictions  are  not  needed. 
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Pepoaltional  Amtlyla.  A  aclentlfle  inspection  of  the  bottom  sedleents  that 
l<lentlfies  where  natural  sediments  tend  to  accumulate. 

Depoeitionsl  Area.  An  undenimter  region  vhere  material  sediments  tend  to 
accumulate. 

Disposal.  See  confined  disposal,  conventional  nearshore  disposal,  conventional 
upland  disposal,  and  unconflned,  open-water  disposal. 

Diapoeal  Site.  The  bottom  area  that  receives  discharged  dredged  material; 
encompassing,  and  larger  than,  the  target  area  and  the  disposal  zone. 

Disposal  Site  Work  Group.  The  PSDDA  work  group  that  is  designating  locations 
for  open-water  unconiin^  dredged  material  disposal  sites  that  are 
environmentally  acceptable  and  economically  feasible. 

Disposal  Zone.  The  area  that  is  within  the  disposal  site  that  designates  where 
surface  release  of  dredged  material  will  occur.  It  encompasses  the  smaller 
target  area.  (See  also  "target  area"  and  "disposal  site".) 

Dredged  Haterial.  Sediments  excavated  from  the  bottom  of  a  waterway  or  water 
fcodyT 

Dredged  tfaterial  Management  Unit.  The  maximum  volume  of  dredged  material  for 
whicn  a  deelalon  on  sultal>lllty  for  unconfined  open-water  disposal  can  be  made. 
Management  units  are  typically  represented  by  a  single  set  of  chemical  and 
biological  test  information  obtained  from  a  composite  sample.  Management 
units  are  smaller  in  areas  of  higher  chemical  contamination  concern  (see  "area 
ranking"). 

Dredger.  Private  developer  or  public  entity  (e.g..  Federal  or  State  agency, 
port  or  local  government)  responsible  for  funding  and  undertaking  dredging 
projects.  This  is  not  necessarily  the  dredging  contractor  who  physically 
removes  and  disposes  of  dredged  material  (see  below). 

Dredging.  Any  physical  digging  into  the  bottom  of  a  water  body.  Dredging  can 
t>e  done  with  mechanical  or  hydraulic  machines  and  is  performed  in  many  parts 
of  Puget  Sound  for  the  maintenance  of  navigation  channels  that  would  otherwise 
fill  with  sediment  and  block  ship  passage. 

Dredging  Contractor.  Private  or  public  (e.g..  Corps  of  Engineers)  contractor 
or  operator  who  physically  removes  and  disposes  of  dredged  material  for  the 
dredger  (see  above). 

Disposal  Site  Work  Group.  The  PSDDA  work  group  that  is  designating  locations 
for  open-water  unconflned  dredged  material  disposal  sites  that  are  environ¬ 
mentally  acceptable  and  economically  feasible. 

Ecosystem.  A  group  of  completely  interrelated  living  organisms  that  interact 
with  one  another  and  with  their  physical  environment.  Examples  of  ecosystems 
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are  a  rain  foreatf  pond,  and  eatuary.  An  ecoayaten,  auch  as  Puget  Sound,  can 
be  thought  of  as  a  single  eoq>lez  systen.  Danage  to  any  part  nay  affect  the 
ehole*  A  aysten  such  as  Puget  Sound  can  also  be  thought  of  as  the  sun  of  nany 
Interconnected  ecosysteas  auch  as  the  rivers,  wetlands,  and  bays.  Ecoayaten 
la  thus  a  concept  applied  to  various  scales  of  living  coanunlties  and  signify¬ 
ing  the  Interrelationships  that  auat  be  considered. 

Effluent.  Effluent  la  the  water  flowing  out  of  a  contained  disposal  facility. 
To  distinguish  fron  "runoff*  (see  below)  due  to  rainfall,  effluent  usually 
refers  to  water  discharged  during  the  disposal  operation. 

Elutriate.  The  extract  resulting  fron  nixing  water  and  dredged  naterlal  In  a 
laboratory  test.  The  resulting  elutriate  can  be  used  for  chenlcal  and  bio¬ 
logical  testing  to  assess  potential  water  colunn  effects  of  dredged  naterlal 
disposal. 

Entralnnent.  The  addition  of  water  to  dredged  naterlal  during  disposal,  as  It 
descends  through  the  water  colunn. 

Envlronnental  Inpact  Statenent.  A  docunent  that  discusses  the  likely  slgnlfl- 
cant  envlronnental  Inpacts  of  a  proposed  project,  ways  to  lessen  the  inpacts, 
and  alternatives  to  the  proposed  project.  EIS’s  are  required  by  the  National 
and  State  Envlronnental  Policy  Acts. 

Erosion.  Wearing  away  of  rock  or  soil  via  gradual  detachnent  of  soil  or  rock 
fragnents  by  water,  wind.  Ice,  and  other  nechanical  and  chenlcal  forces. 

Eatuary.  A  confined  coastal  water  body  where  ocean  water  Is  diluted  by 
Inflowing  fresh  water,  and  tidal  nixing  occurs. 

Evaluation  Procedures  Work  Group.  The  PSDDA  work  group  that  Is  developing 
chenlcal  and  biological  testing  and  test  evaluation  procedures  for  dredged 
naterlal  assessnent. 

Gravid .  Having  eggs,  such  as  fenale  crabs  carrying  eggs. 

Ground  Water.  Underground  water  body,  also  called  an  aquifer.  Aquifers  are 
created  by  rain  which  soaks  into  the  ground  and  flows  down  until  It  collects 
at  a  point  where  the  ground  Is  not  pemeable. 

Habitat.  The  specific  area  or  environment  In  which  a  particular  type  of  plant 
or  anlnal  lives.  An  organlsa’s  habitat  provides  all  of  the  basic  requlrenents 
for  life.  Typical  Puget  Sound  habitats  Include  beaches,  narshes,  rocky  shores, 
botton  sedlnents,  nudflats,  and  the  water  Itself. 

Hazardous  Waste.  Any  solid,  liquid,  or  gaseous  substance  which,  because  of 
Its  source  or  aeasurable  characteristics.  Is  classified  under  State  or  Federal 
law  as  hazardous,  and  Is  subject  to  special  handling,  shipping,  storage,  and 
disposal  requlrenents.  Washington  State  law  identifies  two  categories  of 
hazardous  waste:  dangerous  and  extremely  hazardous.  The  latter  category  Is 
nore  hazardous  and  requires  greater  precautions. 
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Hoppr  Dredge.  A  hydraulic  auction  dredge  chat  la  uaed  to  pick  up  coarser 
grain  aedlaenta  (auch  aa  sand),  particularly  la  leas  protected  areas  with  sea 
swell.  Dredged  aaterlals  are  depoalted  In  a  large  holding  tank  or  ‘‘hopper"  on 
Che  sane  vessel,  and  then  transported  to  a  disposal  site.  Ihe  hopper  dredge 
Is  rarely  uaed  In  Puget  Sound. 

Hydraulic  teedglng.  Dredging  accoapllshed  by  the  erosive  force  of  a  water 
suction  and  slurry  process,  requiring  a  punp  to  nove  the  water-suspended  sedl- 
■ents.  Pipeline  and  hopper  dredges  are  hydraulic  dredges. 

Hydraulics  Project  Approval.  RCH  75.20.100  Approval  froa  the  Washington 
Departaent  of  nsberles  and  Washington  Departaent  of  Wildlife  for  the  use, 
diversion,  obstruction  or  change  In  the  natural  flow  or  bed  of  any  river  or 
streaa,  or  that  will  use  any  salt  or  fresh  waters  of  the  State. 

Hydraulically  Dredged  Material.  Material,  usually  sand  or  coarser  grain,  that 
Is  brought  up  by  a  pipeline  or  hopper  dredge.  This  aaterial  usually  includes 
slurry  water. 

Hydrocarbon.  An  organic  coapound  composed  of  carbon  and  hydrogen.  Petroleum 
and  Its  derived  coapounds  are  hydrocarbons. 

Infauna .  Animals  living  In  the  sediment. 

Intertidal  Area.  The  area  between  high  and  low  tide  levels.  The  alternate 
wetting  an(i  drying  of  this  area  makes  it  a  transition  between  land  and  water 
organisms  and  creates  special  environmental  conditions. 

Leachate .  Water  or  other  liquid  that  may  have  dissolved  (leached)  soluble 
f[§f  materials,  such  as  organic  salts  and  mineral  salts,  derived  from  a  solid  mate¬ 

rial.  Rainwater  that  percolates  through  a  sanitary  landfill  and  picks  up  con¬ 
taminants  Is  called  the  leachate  from  the  landfill. 

Local  Sponsor.  A  public  entity  (e.g.,  port  district)  that  sponsors  Federal 
navigation  projects.  The  sponsor  seeks  to  acquire  or  hold  permits  and  approv¬ 
als  for  disposal  of  dredged  material  at  a  disposal  site. 

Loran  C.  An  electronic  system  to  facilitate  navigation  positioning  and  course 
plotting/ tracking . 

Management  Plan  Work  Group.  The  PSDDA  work  group  is  developing  a  management 
plan  for  each  of  the  open-water  dredged  material  disposal  sites.  The  plan 
will  define  the  roles  of  local.  State,  and  Federal  agencies.  Issues  being 
addressed  include:  permit  reviews,  monitoring  of  permit  compliance,  treatment 
of  permit  violations,  monitoring  of  environmental  impacts,  responding  to 
unforeseen  effects  of  disposal,  plan  updating,  and  data  management. 

Material  Release  Screen.  A  laboratory  test  proposed  by  PSDDA  to  assess  the 
potential  for  loss  of  fine-grained  particles  carrying  chemicals  of  concern 
from  the  disposal  site  during  disposal  operations. 
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ttechanlcal  Dradglng.  Dredging  hj  digging  or  acreplng  to  collect  dredged  aate- 
rlele.  A  cleaanell  dredge  la  e  aechanlcal  dredge.  (See  "hydraulic  dredging.") 

Metala.  Metala  are  naturally  occurring  eleaenta.  Certain  aetala,  auch  aa 
■ercury.  lead*  nickel,  alnc,  and  cadalua,  can  be  of  envlronaental  concern  idien 
they  are  releaaed  to  the  evlronaent  In  unnatural  aaounta  by  aan'a  actlvltlea. 

Microlayer,  Sea  Surface  Microlayer.  The  extrenely  thin  top  layer  of  water 
that  can  erataln  high  concentratlona  of  natural  and  other  organic  aubatancea. 
Gontaalnanta  auch  aa  oil  and  greaae,  aany  llpophyllc  (fat  or  oil  aaaoclated) 
tozlcanta,  and  pathogena  aay  be  preaent  at  auch  higher  concentratlona  In  the 
■Icrolayer  than  they  are  In  the  water  coluan.  Alao  the  alcrolayer  la  bio¬ 
logically  laportant  aa  a  rearing  area  for  aarlne  organlaaa. 

Mlcrotox.  A  laboratory  teat  ualng  luaineacent  bacteria  and  aeaaurlng  light 
production,  uaed  to  aaaeaa  toxicity  of  aedlaent  eztracta. 

Molt.  A  complex  aerlea  of  events  that  reaulta  In  the  periodic  aheddlng  of  the 
skeleton,  or  carapace  by  cruataceana  (all  arthropods  for  that  aatter).  Molting 
Is  the  o^y  tlae  that  aany  crustaceans  can  grow  and  aate  (particularly  crabs). 

Monitor.  To  systeaatlcally  and  repeatedly  measure  something  In  order  to  detect 
ciianges  or  trends. 

Nutrients.  Essential  chemicals  needed  by  plants  or  animals  for  growth. 
Excessive  amounts  of  nutrients  can  lead  to  accelerated  growth  of  algae  and 
subsequent  degradation  of  water  quality  due  to  oxygen  depletion.  Soae 
nutrients  can  be  toxic  at  high  concentrations. 

Overdepth  Material.  Dredged  material  removed  from  below  the  dredging  depth 
needed  for  safe  navigation.  Through  overdepth  Is  Incidentally  removed  due  to 
dredging  equipment  precision.  Its  excavation  is  usually  planned  as  part  of  the 
dredging  project  to  ensure  proper  final  water  depths.  Common  overdepth  Is 
2  feet  below  the  needed  dredging  line. 

Oxygen  Demanding  Materials.  Materials  such  as  food  waste  and  dead  plant  or 
animal  tissue  that  use  up  dissolved  oxygen  In  the  water  when  they  are  degraded 
through  chemical  or  biological  processes.  Chemical  and  biological  oxygen 
demand  (COD  and  BOD,  respectively)  are  different  measures  of  how  much  oxygen 
demand  a  substance  has. 

Parameter.  A  quantifiable  or  measurable  characteristic  of  something.  For 
example,  height,  weight,  sex,  and  hair  color  are  all  parameters  that  can  be 
determined  for  humans.  Water  quality  parameters  Include  temperature,  pH, 
salinity,  dissolved  oxygen  concentration,  and  many  others. 

Pathogen.  A  disease-causing  agent,  especially  a  virus,  bacteria,  or  fungi. 
Pathogens  can  be  present  In  municipal.  Industrial,  and  nonpoint  source  dis¬ 
charges  to  the  Sound. 
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Per«lt»  A  written  warrant  or  license,  granted  by  an  authority,  allowing  a 
particular  activity  to  take  place.  Permits  required  for  dredging  and  disposal 
of  dredged  material  Include  the  U. S.  Army  Corps  of  fiiglneers  Section  404 
permit,  the  Washington  State  Department  of  Fisheries  Ifydraulics  Permit,  the 
city  or  county  Shoreline  Development  Permit,  and  the  Washington  Department  of 
Natural  Resources  Site  Use  Disposal  Permit. 

Persistent.  Compounds  that  are  not  readily  degraded  by  natural  physical, 
chemical,  or  biological  processes. 

Pesticide.  A  general  term  used  to  describe  any  substance,  usually  chemical, 
used  to  destroy  or  control  organisms  (pests).  Pesticides  include  herbicides. 
Insecticides,  alglcldes,  and  fungicides.  Many  of  these  substances  are 
manufactured  and  are  not  naturally  found  In  the  environment.  Others,  such  as 
pyrethruffl,  are  natural  toxins  which  are  extracted  from  plants  and  animals. 

pH.  The  degree  of  alkalinity  or  acidity  of  a  solution.  Water  has  a  pH  of 
7.0.  A  pH  of  less  than  7.0  Indicates  an  acidic  solution,  and  a  pH  greater 
than  7.0  Indicates  a  basic  solution.  The  pH  of  water  Influences  many  of  the 
types  of  chemical  reactions  that  occur  In  It.  Puget  Sound  waters,  like  most 
marine  waters,  are  typically  pH  neutral. 


Phase  1.  The  PSDDA  study  Is  divided  into  two,  3-year  long,  overlapping 
phases.  Phase  I  covers  the  central  area  of  Puget  Sound  Including  Seattle, 
Everett,  and  Tacoma.  Phase  I  began  In  April  1985. 


Phase  II.  The  PSDDA  study  Is  divided  Into  two,  3-year  long,  overlapping 
phases.  Phase  II  covers  the  north  and  south  Sound  (Including,  Olympia, 
Bellingham,  and  Port  Angeles) — the  areas  not  covered  by  Phase  I.  Hood  Canal 
Is  not  being  considered  for  location  of  a  disposal  site.  Phase  II  began  in 
April  1986. 


Pipeline  Dredge.  A  hydraulic  dredge  that  transports  slurried  dredged  material 
by  pumping  it  via  a  pipe.  (See  "hydraulic  dredge”.) 

Point  Source.  Locations  where  pollution  comes  out  of  a  pipe  into  Puget  Sound. 


Polychaete.  A  marine  worm. 

Polychlorinated  Biphenyls.  A  group  of  manmade  organic  chemicals,  including 
about  70  different  but  closely  related  compounds  made  up  of  carbon,  hydrogen, 
and  chlorine.  If  released  to  the  environment,  they  persist  for  long  periods 
of  time  and  can  concentrate  in  food  chains.  PCB’s  are  not  water  soluble  and 
are  suspected  to  cause  cancer  in  humans.  PCB’s  are  an  example  of  an  organic 
toxicant . 


Polycyclic  (Polynuclear)  Aromatic  Hydrocarbon.  A  class  of  complex  organic 
compounds,  some  of  which  are  persistent  and  cancer-causing.  These  compounds 
are  formed  from  the  combustion  of  organic  material  and  are  ubiquitous  in  the 
environment.  PAH's  are  commonly  formed  by  forest  fires  and  by  the  combustion 
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of  foasll  fuola.  PAH'a  often  reach  the  envlronaent  through  ataoepheric  fall¬ 
out,  highway  runoff,  and  oil  diacharge. 

Priority  Pollutanta.  Subatancea  liated  by  EPA  under  the  Clean  Hater  Act  as 
toxic  and  ka^ng  priority  for  regulatory  controla.  The  Hat  includea  toxic 
■etala,  inorganic  contaalnanta  auch  aa  cyanide  and  araenic,  and  a  broad  range 
of  both  natural  and  artificial  organic  cMpounda.  The  Hat  of  priority  pol¬ 
lutanta  Includea  aubatancea  that  are  not  of  concern  in  Puget  Sound,  and  also 
doea  not  Include  all  known  hamful  coapounda. 

Puget  Sound  Water  Quality  Authority*  An  agency  created  by  the  Haahlngton  State 
leglalature  In  1^05  and  taaked  vita  developing  a  coaprehenalve  plan  to  protect 
and  enhance  the  water  quality  of  Puget  Sound.  The  Authority  adopted  ita  firat 
plan  in  January  1987. 

Range  Harkera.  Palra  of  aarkera  which,  when  aligned,  provide  a  known  bearing 
to  a  boat  operator.  IVo  palra  of  range  aarkera  can  be  uaed  to  fix  poaitlon  at 
a  point. 

Regional  Adainlatratlve  Decialona.  A  tern  used  in  PSDDA  to  describe  decisions 
that  are  a  alxture  of  scientific  knowledge  and  adainlstrative  Judgaent.  These 
regionwide  policies  are  collectively  aade  by  all  regulatory  agencies  with 
authority  over  dredged  material  disposal  to  obtain  Sound-wide  consistency. 

Regulatory  Agencies.  Federal  and  State  agencies  that  regulate  dredging  and 
dredged  material  disposal  in  Puget  Sound,  along  with  pertinent  laws/permlts, 
Include : 


(J.S.  Army  Corps  of  Engineers 

o  River  and  Harbor  Act  of  1899  (Section  10  permits) 
o  Clean  Water  Act  (Section  404  permits) 

U.S.  Environmental  Protection  Agency 

o  Clean  Water  Act  (Section  404  permits) 

Washington  Department  of  Natural  Resources 

0  Shoreline  Hanagement  Act  (site  use  permits) 

Washington  Department  of  Ecology 

o  Clean  Water  Act  (Section  401  certifications) 
o  Shoreline  Management  Act  (CZMA  consistency  determinations) 
Washington  Department  of  Fisheries 
o  Hydraulics  Project  Approval 
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Washington  Department  of  Wildlife  (Formerly  Washington  Department  of  Game) 
0  Hydraulics  Project  Approval 

Local  shoreline  jurisdiction  e.g.,  City  of  Seattle,  City  of  Everett, 

Pierce  County 

o  Shoreline  permit  to  non-Federal  dredger/DNR 

U.S.  Fish  and  Wildlife  Service  (Key  reviewing  agency) 

National  Narine  Fisheries  Service  (Key  reviewing  agency) 

The  Resource  Conservation  and  Recovery  Act.  The  Federal  law  that  regulates 
solid  and  hazardous  waste. 


Respiration.  The  metabolic  processes  by  which  an  organism  takes  in  and  uses 
oxygen  and  releases  carbon  dioxide  and  other  waste  products. 


Revised  Code  of  Washington.  The  compilation  of  the  laws  of  the  State  of 
Washington  published  by  the  Statute  Law  Committee. 

Runoff.  Runoff  is  the  liquid  fraction  of  dredged  materials  or  the  f low/ seepage 
caused  by  precipitation  landing  on  and  filtering  through  upland  or  nearshore 
dredged  material  disposal  sites. 


Salmonid.  A  fish  of  the  family  Salmonlidae.  Fish  in  this  family  include 
salmon  and  trout.  Many  Puget  Sound  salmonids  are  anadromous,  spending  part  of 
their  life  cycles  in  fresh  water  and  part  in  marine  waters. 


Sediment.  Material  suspended  in  or  settling  to  the  bottom  of  a  liquid,  such 
as  the  sand  and  mud  tliat  make  up  much  of  the  shorelines  and  bottom  of  Puget 
Sound.  Sediment  input  to  Puget  Sound  comes  from  natural  sources,  such  as 
erosion  of  soils  and  weathering  of  rock,  or  anthropogenic  sources,  such  as 
forest  or  agricultural  practices  or  construction  activities.  Certain  contam¬ 
inants  tend  to  collect  on  and  adhere  to  sediment  particles.  The  sediments  of 
some  areas  around  Puget  Sound  contain  elevated  levels  of  contaminants. 


Site  Condition.  The  degree  of  adverse  biological  effects  that  might  occur  at 
a  disposal  site  due  to  the  presence  of  sediment  chemicals  of  concern;  the 
dividing  line  between  "acceptable"  (does  not  exceed  the  condition)  and 
"unacceptable"  (exceeds  the  site  condition)  adverse  effects  at  the  disposal 
site.  Ocher  phrases  used  to  describe  site  condition  include  "biological 
effects  condition  for  site  management"  and  "site  management  condition." 


Spot  Checking.  Inspections  on  a  random  basis  to  verify  compliance  with  permit 
requirements. 
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Statistically  Significant.  A  quantitative  determination  of  the  statistical 
degree  to  which  two  measurements  of  the  same  parameter  can  he  shown  to  be  dlf~ 
ferent,  given  the  variability  of  the  measurements. 

Subtldal.  Refers  to  the  marine  environment  below  low  tide. 

Suspended  Solids.  Organic  or  Inorganic  particles  that  are  suspended  in  water. 
The  term  Includes  sand«  mud,  and  clay  particles  aa  well  as  other  solids  sus¬ 
pended  In  the  water  column. 

Target  Area.  The  specified  area  on  the  surface  of  Puget  Sound  for  the  dis¬ 
posal  of  dredged  material.  The  target  area  Is  within  the  disposal  zone  and 
within  the  disposal  site. 

Toxic .  Poisonous,  carcinogenic,  or  otherwise  directly  harmful  to  life. 

Toxic  Substances  and  Toxicants.  Chemical  substances,  such  as  pesticides, 
plastics,  detergents,  chlorine,  and  Industrial  wastes  that  are  poisonous, 
carcinogenic,  or  otherwise  harmful  to  life  If  found  in  sufficient 
concentrations . 

Treatment.  Chemical,  biological,  or  mechanical  procedures  applied  to  an 
Industrial  or  municipal  discharge  or  to  other  sources  of  contamination  to 
remove,  reduce,  or  neutralize  contaminants. 

Turbidity.  A  measure  of  the  amount  of  material  suspended  in  the  water. 
Increasing  the  turbidity  of  the  water  decreases  the  amount  of  light  that  pene¬ 
trates  the  water  column.  Very  high  levels  of  turbidity  can  be  harmful  to 
aquatic  life. 

Onconflned,  Open-Water  Disposal.  Discharge  of  dredged  material  into  an 
aquatic  environment,  usually  by  discharge  at  the  surface,  without  restrictions 
or  confinement  of  the  material  once  It  is  released. 

Variable  Range  Radar.  Radar  equipped  with  markers  which  allow  measurement  of 
bearings  and  distances  to  known  targets. 

Vessel  Traffic  Service  (VTS).  A  network  of  radar  coverage  for  ports  of  Puget 
Sound  operated  by  the  Coast  Guard  to  control  ship  traffic.  Most  commercial 
vessels  are  required  to  check  In,  comply  with  VTS  rules,  and  report  any  change 
In  movement. 

Volatile  Solids.  The  material  la  a  sediment  sample  that  evaporates  at  a  given 
high  temperature. 

Washington  Administrative  Code.  Contains  all  State  regulations  adopted  by 
State  ^encJes  through  a  rulemaking  process.  For  example,  Chapter  173-201  WAC 
contains  water  quality  standards. 
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Water  Quality  Certification.  Approval  given  by  Washington  State  Department  of 
Ecology  i4ilcb  acknowledges  the  compliance  of  a  discharge  with  Section  401  of 
the  Qean  Water  Act. 

Waterways  Experiment  Station  (WES).  Corps  of  Engineers  (Corps)  research 
facility  located  in  Vicksburg,  Mississippi,  that  performs  research  and  support 
projects  for  the  various  Corps  districts. 

Wetlands.  Habitats  where  the  influence  of  surface  or  ground  water  has  resulted 
in  development  of  plant  or  animal  communities  adapted  to  such  aquatic  or 
intermittently  wet  conditions.  Wetlands  include  tidal  flats,  shallow  subtldal 
areas,  swamps,  marshes,  wet  meadows,  bogs,  and  similar  areas. 

ZoniM.  To  designate,  by  ordinances,  areas  of  land  reserved  and  regulated  for 
specltlc  land  uses. 
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ABB&EVUTIONS 


AET.  Apparent  Effects  Threshold. 

CFR.  Code  of  Federal  Regulations. 

Corps.  U.S.  Aray  Corps  of  Engineers. 

CWA.  The  Federal  Clean  Water  Act*  previously  known  as  the  Federal  Water 
Pollution  Control  Act. 

DEIS.  Draft  Envlronaental  lapact  Stateaent. 

DMRP.  Dredged  Haterlal  Research  Prograa. 

DNR.  Washington  Departaent  of  Natural  Resources. 

DSS  TA.  Disposal  Site  Selection  Technical  Appendix. 

DSWG.  Disposal  Site  Work  Group. 

Ecology.  Washington  Departaent  of  Ecology. 

EIS.  Envlronaental  lapact  Stateaent. 

EPA.  Envlronaental  Protection  Agency. 

EPTA.  Evaluation  Procedures  Technical  Appendix. 

EPWG.  Evaluation  Procedures  Work  Group. 

FVP.  Field  Verification  Program. 

HPA.  Hydraulics  Project  Approval.  RCW  75.20.100. 

ML.  Maxlaua  Level. 

MPTA.  Manageaent  Plans  Technical  Appendix. 

MPWG.  Manageaent  Plan  Work  Group. 

NEPA.  National  Envlronaental  Policy  Act. 

PAH.  Polycyclic  (Polynuclear)  Aroaatlc  Hydrocarbon. 

PCB's.  Polychlorinated  Biphenyls. 

PMP.  Proposed  Management  Plan. 
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PSDDA»  FUgct  Sound  Dredged  Dlspoeel  Analysis. 

PSEP.  Puget  Sound  Estuary  Prograa. 

PSIC.  Puget  Sound  Interln  Criteria. 

PSMQA.  Puget  Sound  Water  Quality  Authority. 

RAP’s.  Regional  Adninlstrative  Decisions. 

RCRA.  The  Resource  Conservation  and  Recovery  Act. 

RCW.  Revised  Code  of  Washington. 

SEP  A.  State  Envlronaental  Policy  Act. 

SL.  Screening  Level. 

SMA.  Shoreline  Mangement  Act. 

WAC.  Washington  Adninistratlve  Code. 

WES.  Waterways  Ezperlaent  Station. 

401.  Section  401  of  the  Clean  Water  Act. 

404.  Section  404  of  the  Clean  Water  Act. 

4MR.  The  Foumile  Rock  DNR  disposal  site  in  Elliott  Bay. 
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EXHIBIT  A 

THREATENED  AND  ENDANGERED  SPECIES, 
BIOLOGICAL  ASSESSMENTS  AND  COORDINATION 


Exhibit  A 


Threatened  and  Endangered  Species, 

Biological  Assessments  and  Coordination 

Contents 

Concurrence  letter  from  National  Marine  Fisheries  Service 
Concurrence  letter  from  U.S.  Fish  and  Wildlife  Service 
Biological  Assessment  on  Marine  Mammals 

List  of  Threatened  and  Endangered  Species  from  National  Marine 
Fisheries  Service 

Biological  Assessment  on  Bald  Eagle 

List  of  Threatened  and  Endangered  Species  from  U.S.  Fish  and  Wildlife 
Service 


UMITEO  STATES  OEPARTMEIWT  OF  COMMERCE 

National  Oceanic  and  Atmospharie  Adminiatration 

NATIONAL  MARINE  FISHERIES  SERVICE 

Northwest  Region 

7600  Sand  Point  Way  N.E. 

BIN  C15700,  Building  1 
Seattle,  WA  98115 


February  19,  1987 


F/NWR5: AG 


Mr.  R.  P.  Sellevold 
Chief,  Engineering  Division 
Seattle  District,  Corps  of  Engineers 
P.O.  Box  C-3755 

Seattle,  Washington  98124-2255 
Dear  Mr.  Sellevold: 

We  have  reviewed  the  Biological  Assessment  (BA)  for  the  Puget 
Sound  Dredged  Disposal  Analysis  (PSDDA).  We  concur  with  the 
conclusion  of  the  BA  that  Phase  I  of  the  study  is  unlikely  to 
affect  species  under  jurisdiction  of  the  National  Marine 
Fisheries  Service  (NMFS)  that  are  listed  under  the  Endangered 
Species  Act  as  threatened  or  endangered. 

Unless  new  information  should  indicate  otherwise,  NMFS  requires 
no  further  consultation  on  Phase  I  of  the  PSDDA. 

Si ncerely  , 


Av-Rolland  A.  Schmitten 
^  Regional  Di recto r 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Olympia  Field  Office 
2625  Parkmont  Lane  SW,  B-2 
Olympia,  Washington  98502 
206/753-9444  FTS  434-9444 

1987  Re:  1-3-87-1-122 


Sel levold 
Chief,  Engineering  Division 
Seattle  District,  Corps  of  Engineers 
PO  Box  C-3755 

Seattle,  Washington  98124-2255 
Dear  Mr.  Sellevold; 

This  is  in  response  to  your  February  4,  1987  letter  transmitting 

the  biological  assessment  evaluating  the  possible  effects  to  bald 
eagles  from  the  implementation  of  the  proposed  Puget  Sound 
Dredged  Disposal  Analysis  study  in  Pierce,  King  and  Snohomish 
counties,  Washington.  The  assessment  analyzed  possible  impacts 
from  in-water  dredged  disposal  at  designated  sites  in 
Commencement  Bay,  Elliott  Bay,  and  Port  Gardner. 

We  have  reviewed  your  assessment  and  concur  with  your  finding  of 
no  effect  to  the  bald  eagle  as  a  result  of  implementing  the 
proposed  action.  Therefore  it  is  our  opinion  that  the  Corps  has 
complied  with  the  requirements  of  Sections  7(a)(2)  and  7(c)  of 
the  Endangered  Species  Act  of  1973,  as  amended,  thereby  con¬ 
cluding  the  consultation  process. 

Sincerely, 

James  L.  Michaels 
Acting  Field  Supervisor 

c : 


WDG  (nongame) 


NPSEN-PL-ER 


29  January  1987 


PUGET  SOUND  DREDGED  DISPOSAL  ANALYSIS 
BIOLOGICAL  ASSESSMENT  ON  MARINE  MAMMALS 
FOR  THE  PHASE  I  AREA  (CENTRAL  PUGET  SOUND) 

I.  Background .  The  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  Is  a  pro- 
gram  for  the  management  of  unconflned,  open-water  disposal  of  dredged  material 
In  waters  of  Puget  Sound.  The  program  includes:  (I)  designation  of  accept¬ 
able  disposal  sites,  (2)  definition  of  dredged  material  evaluation  procedures, 
and  (3)  disposal  site  management  plans. 

Recently  there  has  been  heightened  public  and  agency  concern  over  the  long¬ 
term  environmental  health  of  Puget  Sound  and  the  role  dredged  material  played 
In  perceived  water  and  sediment  quality  problems.  Questions  have  been  raised 
over  project-by-project  dredged  material  evaluation  processes,  and  some  felt 
that  the  existing  public  disposal  sites  were  not  at  the  "best’*  locations.  Due 
to  expiring  local  shoreline  master  program  permits,  by  July  1987,  only  one  of 
the  three  central  Puget  Sound  existing  unconflned,  open-water  disposal  sites 
will  remain  open.  That  site  Is  permitted  only  to  June  1988.  This  condition 
creates  uncertainty  with  regard  to  future  disposal  of  dredged  material  and 
highlights  the  urgency  of  having  an  acceptable  dredged  material  disposal 
program.  A  proposed  program  has  been  developed  through  a  special 
Federal-state  cooperative  study. 

The  U.S.  Army  corps  of  Engineers  (Corps),  U.S.  Environmental  Protection  Agency 
(EPA),  Washington  Department  of  Natural  Resources  (DNR),  and  Washington 
Department  of  Ecology  (Ecology)  began  the  PSDDA  study  In  April  1985.  The 
study  Is  a  3-year-long  effort  being  conducted  In  two  overlapping  phases,  each 
2  years  In  length.  Phase  I  covers  central  Puget  Sound,  including  the  sound's 
major  urban  centers,  Tacoma,  Seattle,  and  Everett  (see  figure  1).  Phase  II, 
Initiated  In  April  1986,  covers  the  north  and  south  Sound  area,  including 
Olympia,  Port  Angeles,  and  Bellingham. 

The  goal  of  PSDDA  Is  to  provide  environmentally  safe  and  publicly  acceptable 
guidelines  governing  unconflned,  open-water  disposal  of  dredged  material, 
thereby  Improving  consistency  and  predictability  In  the  decisionmaking  process. 

The  Corps  Is  the  lead  Federal  agency  for  this  study  and  as  such  has  responsi¬ 
bility  for  meeting  the  requirements  of  section  7  of  the  Endangered  Species  Act 
of  1973,  as  amended  (Public  Law  97-304).  Seven  species  of  e: dangered  whales 
and  one  endangered  sea  turtle  are  found  In  Washington  waters,  according  to  the 
December  3,  1986  letter  from  National  Marine  Fisheries  Service.  These  are  the 
sperm  whale  (Physeter  macrocephalus) ,  gray  whale  (Eschrlcht lus  robustus),  fin 
whale  (Balaenoptera  physalus),  sel  whale  (B.  borealis),  blue  whale  (B~ 
musculus),  humpback  whale  (Ilegaptera  novaeangllae) ,  right  whale  (Eubalaena 

flaclalls),  and  leatherback  sea  turtle  (Permochelys  corlacea).  This 
lologlcal  assessment  (BA)  evaluates  the  alternative  unconflned  open-water 
disposal  sites  considered  by  PSDDA  for  central  Puget  Sound  (see  paragraph  2 
for  description)  for  possible  impacts  to  these  species. 


Figure  1.  Puget  Sound,  Washington 


2,  Project  PeBcriptlon. 


a.  General.  Three  public  multiuser  unconflned,  open-water  disposal  sites 
have  been  Identified  which  will  partially  meet  the  future  dredged  material 

^  disposal  needs  of  the  Phase  I  area.  More  than  50  percent  of  future  dredged 

material  Is  expected  to  be  found  unsuitable  for  this  disposal  option  and  will 
need  to  be  confined  In  aquatic  capped,  nearshore,  or  upland  facilities.  A 
preferred  unconflned,  open-water  disposal  site  has  been  located  In  each  of  the 
Tacoma,  Seattle,  and  Everett  urban  embayments  of  Commencement  Bay,  Elliott 
Bay,  and  Port  Gardner,  respectively.  The  sites,  while  varying  In  size 
primarily  due  to  bathymetry,  average  about  350  acres  In  potential  bottom 
Impact  area.  Each  site  Includes  a  900-foot  radius,  58-acre  surface  disposal 
zone  within  which  all  dredged  material  must  be  released.  See  figure  2  for  the 
location  of  the  preferred  and  alternative  sites. 

The  preferred  disposal  sites  are  all  located  to  avoid  areas  with  Important 
biological  resources  and  human  use  activities.  The  center  of  the  Commencement 
Bay  preferred  disposal  zone  Is  located  approximately  1  mile  west  of  Browns 
Point  In  water  about  530  feet  deep.  In  Elliott  Bay,  the  center  of  the  pre¬ 
ferred  disposal  zone  Is  located  about  3/4  of  a  mile  north  of  Harbor  Island  In 
water  265  feet  deep.  The  center  of  the  Port  Gardner  preferred  disposal  zone 
Is  located  about  2-1/4  miles  southeast  of  Gedney  Island  in  approximately  420 
feet  of  water. 

b.  Site  Selection  Process.  The  PSDDA  site  selection  process  utilized 
existing  Information  In  comlilnatlon  with  field  studies  to  Identify  preferred 
and  alternative  disposal  sites.  The  approach  used  Is  similar  to  that 
described  In  the  EPA  and  COE  workbook  entitled  "General  Approach  to 
Designation  of  Studies  for  Ocean  Dredged  Material  Disposal  Sites"  (EPA,  1984). 

I  Steps  of  the  site  selection  process  were  as  follows: 

(1)  Define  general  siting  philosophy.  (This  step  addresses  disposal 
philosophy  (l.e.,  whether  sites  should  be  dispersive  or  nondlsperslve) ,  general 
siting  locations  (l.e.,  ocean,  strait,  or  sound),  and  number  of  disposal 
sites.) 


(2)  Identify  selection  factors  to  delineate  Zones  of  Siting  Feasibil¬ 
ity  (ZSF's).  (This  step  uses  existing  Information  on  biological  resources  and 
human  use  activities  to  Identify  general  areas  where  disposal  sites  might  be 
appropriately  located.) 

(3)  Conduct  field  studies  on  the  ZSF's.  (Field  and  model  studies  are 
conducted  to  fill  key  data  gaps  and  gather  Information  on  the  physical  and 
biological  conditions  of  the  ZSF's.  Since  these  studies  were  conducted  to 
check  the  general  condition  of  the  ZSF's,  they  are  sometimes  referred  to  as 
"checking  studies.") 

(4)  Identify  preliminary  sites  within  the  ZSF's.  (Information  from 
the  ZSF  studies  Is  used  to  Identify  preliminary  locations  for  disposal  sites 
within  the  ZSF's.) 
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(5)  Conduct  field  studies  on  the  sites.  (Field  and  model  studies  are 
conducted  to  obtain  needed  physical  and  biological  Information  for  the  prelim¬ 
inary  Bites.  These  studies  are  referred  to  as  "slte-speclf Ic  studies.") 

(6)  Identify  preferred  sites.  (Information  from  the  site-specific 
studies  Is  used  to  Identify  preferred  and  alternative  sites.) 

Existing  DNR  disposal  sites  were  considered  In  the  disposal  site  selection 
process  If  they  met  site  selection  factors  discussed  below.  All  cooperating 
agencies  In  PSDDA  agreed  early  on  that  no  special  ^  priori  consideration  would 
be  given  to  the  existing  sites,  because  of  human  use  conflicts  and  environmen¬ 
tal  concerns  with  past  dredging  and  disposal  protocols.  An  objective  site 
selection  process  was  used  to  minimize  environmental  and  human  usage  conflicts 
as  much  as  possible,  and  existing  sites  adequately  meeting  the  site  selection 
factors  and  constraints  were  given  equal  consideration  with  other  potential 
sites. 

Early  In  the  PSDDA  study  It  was  determined  that  open-water  unconflned  disposal 
sites  In  the  Phase  1  area  should  be  relatively  nondlsperslve  rather  than  dis¬ 
persive  In  nature.  Placing  dredged  material  In  nondlsperslve  sites  gives  site 
managers  the  ability  to  maintain  control  and  accountability  over  site  condi¬ 
tions.  This  Is  particularly  Important  when  chemical  contaminants  may  be  pre¬ 
sent  In  the  dredged  material  and  It  Is  necessary  to  minimize  the  exposure  of 
Important  resources. 

c.  General  ZSF  Selection  Factors.  Three  general  ZSF  selection  factors 
were  identlfld  early  In  the  {^§bDA  study.  It  was  determined  that  ZSFs  should, 
to  the  maximum  extent  possible: 

First,  avoid  high  energy  areas  that  would  disperse  dredged  mate¬ 
rial  significantly  beyond  the  disposal  site  area. 

Second,  avoid  significant  adverse  Impacts  on  foodflsh,  shellfish, 
marine  mammals,  and  marine  birds. 

And  third,  minimize  Interference  with  human  uses  to  the  lowest 
practicable  level. 

<1.  Specific  ZSF  Selection  Factors.  The  three  general  ZSF  selection  fac¬ 
tors  were  further  defined  by  nineteen  specific  selection  factors  (shown  In 
table  1).  Most  of  these  factors  are  Identified  In  Federal  and  State  regula¬ 
tions  relating  to  dredged  material  disposal  sites  located  In  water. 

The  specific  factors  were  mapped  and  overlayed  to  display  areas  where  siting 
might  occur  with  a  minimum  of  conflict. 
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TABLE  1 


SPECIFIC  FACTORS  FOR  IDENTIFICATION  OF 
ZONES  OF  SITING  FEASIBILITY 


1.  Navigation  activities 

2.  Recreational  usea 

3.  Cultural  sites 

4.  Aquaculture  facilities 

5.  Utilities 

6.  Scientific  study  areas 

7.  Point  pollution  sources 

8.  Water  Intakes 

9.  Shoreline  land  use  designations 

10.  Political  boundaries 

11.  Location  of  dredging  areas 

12.  Beneficial  uses  of  dredged  material 

13.  Flsh/shellflsh  harvest  areas 

14.  Threatened  and  endangered  species 

15.  Flsh/shellflsh  habitat 

16.  Wetlands,  mudflats  and  vegetated  shallows 

17.  Bathymetry 

18.  Sediment  characteristics 

19.  Water  currents 

e.  Site  In  Commencement  Bay  Area.  The  preferred  site  In  the  Commencement 
Bay  ZSF  was  Identified  \>ased  on  results  of  ZSF  and  site-specific  studies. 

(1)  Commencement  Bay  Preferred  Site.  The  center  of  the  Com¬ 
mencement  Bay  preferred  site  Is  located  at  Latitude  47d  18.22m  and  Longitude 
122d  27.84m  and  lies  approximately  1  mile  west  of  Browns  Point  (figure  3).  The 
center  of  the  existing  DNR  disposal  site  Is  located  1.2  nautical  miles 
southeast  of  the  preferred  site,  with  the  northwestern  edge  of  the  site  only 
230  yards  from  the  preferred  site  boudary.  The  preferred  site  Is  elliptical 
In  shape,  covering  approximately  310  acres,  with  a  long  axis  of  4,600  feet 
oriented  parallel  to  the  tidal  current  flood-ebb  direction  and  short  axis  of 
3,800  feet.  The  bottom  slope  at  this  site  Is  approximately  1-foot  vertical  to 
200  feet  of  horizontal  distance,  which  Is  essentially  flat.  The  proposed  site 
lies  In  an  area  where  sediments  tend  to  deposit  rather  than  erode,  as  sug¬ 
gested  by  clay  composition  exceeding  15  percent,  water  content  exceeding 
50  percent,  volatile  solids  exceeding  4  percent,  and  biochemical  oxygen  demand 
exceeding  500  (data  summary  from  Deposltlonal  Analysis).  The  small  grain  size 
(l.e.,  medium  silt)  suggests  that  current  speeds  lie  below  the  25  centimeter 
per  second  threshold;  and  are  backed  up  by  numerical  model  results  suggesting 
peak  speeds  of  18-20  centimeters  per  second.  At  this  current  speed  dredged 
materials  disposed  should  not  be  resuspended  by  local  currents.  Net  current 
direction  appears  to  be  toward  the  southwest  and  the  site  Is  oriented 
accordingly. 


COMMENCEMENT  BAY 


f.  Site  la  Elliott  Bay  Area.  The  preferred  site  for  the  Elliott  Bay  ZSF 
waa  Identl^ledl  baaed  on  reaulta  of  ZSF  aad  alte-apeclflc  atudlea. 

(1)  Elliott  Bay  Preferred  Site.  The  center  of  the  preferred  alte  In 
Elliott  Bay  la  located  at  Latitude  4yd  36.03b  and  Longitude  122d ,21.34m  within 
the  conflnea  of  a  depoaltlonal  area  near  the  mouth  of  the  Dummlah  River 
(figure  4).  The  dlapoaal  alte  la  ahaped  like  a  large  egg  with  the  aouth  end 
of  the  alte  located  In  approxlMtely  200  feet  of  water  and  the  north  end  of 
the  alte  located  In  approximately  360  feet  of  water.  The  alte  la  approxi¬ 
mately  6,200  feet  In  length  and  4,000  feet  wide,  covering  415  acrea.  The  alte 
la  located  In  a  aubmarlne  valley  with  relatively  ateep  aidea  and  a  downward 
alope  ranging  from  1:30  to  1:50. 

g.  Site  In  the  Port  Gardner  Area.  The  preferred  alte  for  the  Port 
Gardner  ZSF  waa  Identified  baae^  on  reaulta  of  ZSF  and  3lte-apeclflc  atudlea. 

(1)  Port  Gardner  Preferred  Site.  The  center  of  the  preferred 
Port  Gardner  alte  la  located  at  Latitude  47d  58.86m  and  Longitude  122d  16.62m, 
and  Ilea  approximately  two  nautical  mllea  weat  of  Everett  Harbor  (figure  5). 

The  318-acre  alte  la  circular  and  located  In  420  feet  of  water  on  a  large  flat 
plane  with  a  diameter  of  4,200  feet.  Bottom  alopea  are  leaa  than  1  feet  ver¬ 
tical  on  200  feet  horizontal.  Becauae  bottom  alope  and  tidal  currenta  ahould 
not  algnlflcantly  alter  the  dlapoaal  alte  configuration,  the  delineated  alte 
la  a  4,000-foot-dlaiaeter  circle  that  la  concentric  with  the  1,800-foot-dlameter 
drop  zone. 

3.  Methoda .  Indlvlduala  knowledgeable  of  marine  manmala  In  the  Puget  Sound 
area  were  contacted  and  Interviewed.  Available  literature  waa  reviewed  and 
pertinent  information  waa  uaed  In  thla  aaaeaament.  Referencea  are  Hated  at 
the  end  of  thla  aaaeaament. 

4,  Expected  Impacta  of  PSDDA  on  Endangered  Marine  Anlmala.  The  following 
aection  la  divided  into  three  major  au^aectlona:  Deacrlptlon  of  the 
Environment;  Uae  of  Puget  Sound  by  Endangered  Marine  Anliaala;  and  Potential 
Impacta  to  Endangered  Marine  Anlmala.  The  aecond  aubaectlon  la  broken  down 
to:  General;  Commencement  Bay;  Elliott  Bay;  and  Port  Gardner. 

a.  Deacrlptlon  of  the  Environment.  Puget  Sound  la  an  Inland  arm  of  the 
Pacific  Ocean  that  connecta  to  the  Pacific  through  the  Strait  of  Juan  de 
Fuca.  Puget  Sound  la  not  In  the  direct  pathway  of  marine  mammal  migration 
routea,  and  conaequently  la  aeldom  uaed  by  marine  mammala.  However,  the  Sound 
la  rich  In  reaourcea  and  when  marine  mammala  do  venture  Into  thla  Inland  "Bea" 
they  find  protected  baya  and  food. 

b.  Uae  of  Puget  Sound  by  Marine  Anlmala. 

(1}  General.  Of  the  eight  apeclea  of  Hated  marine  anlmala  dlacuaaed 
In  thla  BA,  the  rlgltt,  blue,  ael,  and  aperm  whalea  and  the  leatherback  aea 
turtle  have  never  been  obaerved  with  certainty  In  the  Inalde  watera  of 
Waahlngton.  The  blue  whale  haa  never  been  verified  from  the  Inalde  watera. 
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Figure  4  Ellitt  Bay  Disposal  Site 


though  It  la  speculated  that  a  whale  Identified  as  a  fin  whale  In  1930  In 
Shelton  nay  actually  have  been  a  young  blue  whale  (National  Marine  Mammal 
Labortory,  1980).  This  fin  whale  sighting  Is  the  only  one  In  Puget  Sound,  and 
the  chances  of  It  occurring  again  In  Puget  Sound  are  quite  remote.  These 
species  are  not  discussed  further  In  the  BA. 

Only  the  gray  and  humpback  whales  occur  In  Puget  Sound  and  are  discussed  below. 

Gray  whales  are  regularly,  though  infrequently,  sighted  In  Puget  Sound.  These 
Individuals  are  considered  stragglers  which  may  or  may  not  feed  while  In  Puget 
Sound.  Some  of  the  few  recent  sightings  of  gray  whales  In  Puget  Sound  have 
been  relatlvley  close  to  each  of  the  preferred  alternative  disposal  sites.  In 
each  case,  the  whales  were  present  for  no  more  than  1  day  and  were  not  seen 
again  In  the  same  area.  The  Implication  Is  that  the  whales  are  "passing 
through"  (and  In  all  likelihood  not  feeding)  and  find  no  special  attraction 
for  any  one  area. 

The  humpback  whale  generally  Inhabits  coastal  and  offshore  waters  but  does 
enter  protected  Inside  waters  on  occasion.  In  the  eastern  North  Pacific  Ocean 
this  species  ranges  from  the  Arctic  to  southern  California  in  summer  and 
occupies  tropical  waters  In  winter.  The  North  Pacific  population  Is  estimated 
to  be  about  1,000  animals. 

During  the  first  part  of  the  20th  century  this  species  was  one  of  those  most 
frequently  sighted  In  the  Inside  waters  of  Washington.  Recent  sightings  of 
this  species  In  Puget  Sound  were  made  off  Seattle,  Washington  In  May,  1976  (2 
Individuals)  and  In  September,  1978  (4  Individuals). 

Humpback  whales  could  occur  anywhere  In  the  Inside  waters  of  Washington  but 
the  chance  of  more  than  a  few  stragglers  occurring  Is  slight. 

(2)  Commencement  Bay.  Gray  whales  have  been  regularly,  though 
certainly  not  commonly,  observed  In  Oalcos  Passage  and  In  the  outer  reaches  of 
Commencement  Bay.  Gray  whales  feed  In  water  depths  between  40  and  125  feet, 
primarily  for  euphauslld  shrimp,  nektonlc  fishes,  and  anchovy.  However, 
feeding  has  only  been  noted  In  northern  migrant  gray  whales;  those  migrating 
south  toward  the  breeding  area  apparently  fast  during  migration.  Those 
observed  In  Puget  Sound  are  apparently  stragglers  who  may  stay  In  Washington 
waters  for  extended  periods.  No  one  seems  to  know  whether  these  stragglers 
feed  while  they  are  In  Washington  waters  (Everitt,  et  al.,  1979). 

Humpback  whales  have  apparently  not  been  observed  near  Tacoma  or  southern 
Puget  Sound  since  the  1940's  (Sllpp,  1948,  Fide  Everitt,  et  al.,  1979).  They 
are  now  one  of  the  rarest  of  whales,  numbering  less  than  1,000  Individuals, 
and  chances  of  seeing  them  again  in  southern  Puget  Sound  are  remote. 

(3)  Elliott  Bay.  Gray  whales  are  regularly  observed  near  Elliott  Bay 
(Everitt,  et  al.,  1979).  They  do  not  stay  In  a  particular  location  for  long, 
though  they  appear  to  stay  in  Puget  Sound  for  extended  periods.  It  Is  not 
known  whether  these  stragglers  eat  while  In  Puget  Sound. 


Humpback  whales  were  oace  conmonly  sighted  In  Puget  Sound,  but  sightings  have 
been  rare  since  the  1940's.  Two  sightings  have  been  made  in  recent  years  near 
Elliott  Bay,  one  In  1976  and  one  In  1978  (Everltt,  et  al.,  1979).  The  first 
sighting  was  of  two  animals  that  were  breaching  and  observed  from  the 
Seattle-Wlnslow  ferry.  The  second  sighting  was  of  four  animals  observed  from 
Fauntleroy.  Though  these  sightings  are  hopeful,  a  comeback  to  historic 
numbers  by  this  species  Is  considered  remote  and  more  than  occasional 
sightings  are  not  expected. 

(4)  Port  Gardner.  Gray  V/hales  have  been  sighted  In  Port  Susan  at 
Kayak  Point  In  1984.  As  at  Commencement  and  Elliott  Bays,  the  gray  whales 
seen  near  Port  Gardner  are  stragglers  and  do  not  stay  In  any  one  location  for 
long. 

There  are  no  recent  sightings  of  humpback  whales  near  Port  Gardner.  Their 
rarity  makes  the  possibility  of  regular  sightings  remote. 

c .  Impacts  to  Gray  Whales  and  Humpback  Whales. 

(1)  General.  Both  gray  whales  and  humpback  whales  occur  so  rarely  In 
Puget  Sound  that  the  chances  for  Impacts  to  these  species  from  open  water 
disposal  Is  extremely  remote  at  any  of  the  proposed  disposal  sites. 

Therefore,  separate  discussion  of  impacts  at  each  disposal  site  Is  not 
Inc luded . 

5.  Summary  and  Conclusions:  Endangered  marine  animals  are  extremely  rare  In 
Puget  Sound.  The  low  likelihood  of  their  occurrence  near  the  preferred 
alternative  disposal  sites  means  that  Phase  1  of  PSDDA  would  not  Impact  any 
listed  marine  species. 
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UNITED  STATES  DEI-.  ..4TMENT  OF  COMMERCE 

National  Ocaanie  and  Atmoapharic  Adminiatratioir 

NATIONAL  MARINE  FISHERIES  SERVICE  ' 

Northwest  Region 

7600  Sand  Point  Way  N.E. 

BIN  C15700,  Building  1 
Seattle,  Washington  98115 

December  3,  1986  F/NWR5:AG 


Mr.  R.  P.  Sellevold,  P.E. 

Chief,  Engineering  Division 
Seattle  District,  Corps  of  Engineers 
P.O.  Box  C-3755 

Seattle,  Washington  98124-2255 
Dear  Mr.  Sel levold: 

In  response  to  your  letter  of  November  12,  1986,  regarding 
identification  of  sites  for  disposal  of  dredge  material  in  Puget 
Sound,  enclosed  is  a  list  of  endangered  and  threatened  species 
under  jurisdiction  of  the  National  Marine  Fisheries  Service 
(NMFS)  that  may  occur  within  central  Puget  Sound. 

This  area  has  no  candidate  species  under  review  by  NMFS  for 
consideration  for  proposed  listing  under  the  Endangered  Species 
Act. 


Si  nee rel y  , 


^y^Rolland  A.  Schmitten 
Regional  Director 

Enclosure 


EASTERN  NORTH  PACIFIC  MARINE  SPECIES 
LISTED  UNDER  THE  ENDANGERED  SPECIES  ACT 


Marine  animals  which  are  found  In  the  eastern  North  Pacific  Ocean  at  some 
season  of  the  year,  which  are  listed  as  endangered  under  the  Endangered 
Species  Act  of  1973,  and  which  could  conceivably  enter  the  Strait  of  Juan  de 
Fuca  and  the  Inside  waters  of  Washington  are: 


Gray  Whale 
Blue  Whale 
Humpback  Whale 
Right  Whale 
Fin  Whale 
Sel  Whale 
Sperm  Whale 

Leatherback  Sea  Turtle 


(Eschrlchtius  robustus) 
(Balaenoptera  musculus) 
(Megaptera  novaeangllae) 
(Balaena  glaclalls) 
(Balaenoptera  physalus) 
(Balaenoptera  borealis) 
(Physeter  macrocephalus) 
(Dermochelys  corlacea) 


However,  four  of  these  species  have  never  been  reported  as  occurring 
within  the  Strait  of  Juan  de  Fuca  or  other  Inside  waters  of  Washington;  they 
are: 

Right  Whale 
Sel  Whale 
Sperm  Whale 

Leatherback  Sea  Turtle 


The  others  occur  only  rarely  or  occasionally  within  Inside  waters.  The 
Blue  Whale  may  have  been  sighted  once  and  the  Fin  Whale  only  once  or  twice.  A 
few  Individual  Gray  Whales  have  been  sighted  almost  every  year.  It  Is  highly 


unlikely,  however,  that  a  significant  number  of  a^y  of  these  five  species 
would  enter  and  travel  within  the  Strait  of  Juan  de  Fuca,  the  San  Juan  Islands 
area,  Puget  Sound  or  Hood  Canal. 

Accounts  for  each  species  are  as  follows.  Additional  Information  on  the 
marine  mammals  of  Washington  can  be  found  In  "Northern  Puget  Sound  Marine 
Mammals"  by  Everitt,  Fiscus  and  Delong  (1980,  Environmental  Protection  Agency 
Report  EPA-600/7-80-130). 

Gray  Whale 

The  Gray  Whale  Is  primarily  a  coastal  species.  A  few  stray  annually  Into 
the  Inside  waters  of  Washington.  The  eastern  North  Pacific  stock  of  15«17,000 
whales  passes  along  the  Washington  coast  In  late  winter  and  spring  (Mar-May) 
during  Its  northbound  migration  and  In  winter  (Nov-Jan)  during  Its  southbound 
migration.  A  few  animals  may  be  seen  In  coastal  Washington  waters  during  any 
month  of  the  year.  A  summer  population  of  50  animals  regularly  occurs  along 
the  West  Coast  of  Vancouver  Island  where  they  feed. 

There  are  numerous  observations  of  Gray  Whales  from  the  waters  inside  of 
Washington  including  the  Strait  of  Juan  de  Fuca,  the  San  Juan  Islands,  Puget 
Sound,  and  Hood  Canal  over  the  past  decade.  These  were  mostly  solitary 
animals.  Larger  aggregations  Include:  a  6  Hay  1979  observation  of  a  group  In 
Hood  Canal  and  a  9  May  1979  observation  of  1-5  at  Port  Townsend  which  may  have 
been  the  group  sighted  In  Hood  Canal  three  days  earlier. 

Gray  Whales  could  occur  anywhere  In  the  Inside  waters  of  Washington  but 


the  chance  of  more  than  a  few  stragglers  occurring  Is  slight 
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Blue  Mhale 

The  Blue  VAtale  Is  prlnarlly  an  offshore  species.  In  the  eastern  North 
Pacific  It  ranges  from  the  Gulf  of  Alaska  to  central  California  during  summer 
and  In  the  eastern  tropical  Pacific  during  winter.  A  recent  estimate  of  the 
North  Pacific  population  Is  1,700. 

There  are  no  verified  sightings  of  this  species  from  the  Strait  of  Juan 
de  Fuca  or  other  Inside  waters  of  Washington,  although  there  Is  speculation 
that  the  whale  (Identified  as  a  Fin)  which  died  In  a  log  boom  at  Shelton,  WA 
In  August,  1930  niAy  have  been  a  young  Blue  Whale. 

The  Blue  Whale  Is  an  offshore  species  rarely  venturing  Into  shallow 
coastal  or  protected  Inside  waters  of  Washington. 

Humpback  Whale 

The  Humpback  Whale  generally  Inhabits  coastal  and  offshore  waters  but 
does  enter  protected  Inside  waters  on  occasion.  In  the  eastern  North  Pacific 
Ocean  this  species  ranges  from  the  Arctic  to  southern  California  In  summer  and 
occupies  tropical  waters  In  winter.  The  North  Pacific  population  Is  estimated 
to  be  about  1,000  animals. 

During  the  first  part  of  the  20th  century  this  species  was  one  of  those 
most  frequently  sighted  In  the  Inside  waters  of  Washington.  Recent  sightings 
of  this  species  In  Puget  Sound  were  made  off  Seattle,  WA  in  May,  1976  (2 
Invididuals)  and  In  September,  1978  (4  Individuals). 

Humpback  Whales  could  occur  anywhere  In  the  inside  waters  of  Washington 


but  the  chance  of  more  than  a  few  stragglers  occurring  Is  slight 


The  Right  Whale  occurs  In  both  coastal  and  offshore  waters.  In  the 
eastern  North  Pacific  Ocean  this  species  occurs  north  of  Washington  waters  In 
sufflmer  and  ranges  from  Washington  south  In  winter.  The  North  Pacific 
population  Is  thought  to  be  perhaps  200  Individuals. 

The  most  recent  sighting  of  this  species  In  Washington  waters  was  made  on 
17  January  1976  when  3  were  observed  15  miles  WSW  of  Cape  Flattery.  The  Right 
Whale  has  never  been  reported  from  the  Strait  of  Juan  de  Fuca  or  other  inside 
waters  of  Washington. 

Fin  Whale 

The  Fin  Whale  is  an  offshore  Inhabitant.  In  the  eastern  North  Pacific 
Ocean  It  ranges  from  the  Arctic  south  to  California  in  summer  and  to  tropical 
waters  In  winter.  In  the  North  Pacific  this  species  Is  presently  estimated  to 
number  about  17.000  animals.  One  Fin  Whale  was  pursued  In  Puget  Sound  1n  1915 
and  another  In  August,  1930,  although  the  1930  specimen  may  have  been  a  young 
Blue  Whale  based  on  recent  examination  of  photographs.  No  new  sightings  have 
been  reported  for  this  species  In  the  Strait  of  Juan  de  Fuca  or  other  inside 
waters  of  Washington. 

Since  It  Is  an  offshore  species,  the  presence  of  a  Fin  Whale  Inside 
waters  of  Washington  would  certainly  represent  an  accidental  straying  away 
from  Its  normal  range. 

Sel  Whale 

The  Sel  Whale  Is  an  Inhabitant  of  offshore  waters.  In  the  eastern  North 
Pacific  Ocean  It  ranges  from  the  Gulf  of  Alaska  south  to  California  In  summer 
and  occurs  In  tropical  waters  In  winter.  The  population  In  the  North  Pacific 
Is  presently  estimated  to  be  about  9,000  animals. 
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There  are  no  records  of  this  species  from  the  Strait  of  Juan  de  Fuca  or 
other  Inside  waters  of  Washington. 

Sperm  Whale 

The  Sperm  Whale  Is  an  Inhabitant  of  offshore  waters.  In  the  eastern 
Pacific  mature  males  range  north  to  the  Bering  Sea  In  summer,  with  females  and 
Immature  animals  being  found  south  of  50**  north  latitude;  the  species  ranges 
south  Into  tropical  waters.  The  current  population  estimate  for  the  North 
Pacific  Is  376,000 

There  are  no  records  of  this  species  occurring  In  the  Strait  of  Juan  de 
Fuca  or  the  Inside  waters  of  Washington. 

Leatherback  Sea  Turtle 

The  Leatherback  Sea  Turtle  Is  an  inhabitant  of  offshore  waters.  In  the 
eastern  North  Pacific  it  ranges  north  to  the  Gulf  of  Alaska.  There  are  two 
records  from  Alaska,  one  was  taken  In  a  salmon  seiner's  net  and  one  was  taken 
near  Craig,  Southeastern  Alaska,  also  in  a  seiner's  net  on  21  August  1978. 

Its  population  is  unknown. 

None  have  been  reported  from  the  Strait  of  Juan  de  Fuca  or  the  inside 
waters  of  Washington. 


National  Marine  Mammal  Laboratory,  NWAFC 
7600  Sand  Point  Way  N.E. 

Seattle,  Washington  98115 

February  19,  1980 
(Revised  April  30,  1984) 


9 


NPSEN-PL-ER 


29  January  1987 


PUGET  SOUND  DREDGED  DISPOSAL  ANALYSIS 
BIOLOGICAL  ASSESSMENT  ON  BALD  EAGLE 
FOR  THE  PHASE  I  AREA  (CENTRAL  PUGET  SOUND) 

1.  Background.  The  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  is  a  pro- 
graiB  for  the  management  of  unconflned,  open-water  disposal  of  dredged  material 
in  waters  of  Puget  Sound.  The  program  Includes:  (1)  designation  of  accept¬ 
able  disposal  sites,  (2)  definition  of  dredged  material  evaluation  procedures, 
and  (3)  disposal  site  management  plans. 

Recently  there  has  been  heightened  public  and  agency  concern  over  the  long¬ 
term  environmental  health  of  Puget  Sound  and  the  role  dredged  material  played 
in  perceived  water  and  sediment  quality  problems.  Questions  have  been  raised 
over  project-by-project  dredged  material  evaluation  processes,  and  some  felt 
that  the  existing  public  disposal  sites  were  not  at  the  "best"  locations.  Due 
to  expiring  local  shoreline  master  program  permits,  by  July  1987,  only  one  of 
the  three  central  Puget  Sound  existing  unconfined,  open-water  disposal  sites 
will  remain  open.  That  site  is  permitted  only  to  June  1988.  This  condition 
creates  uncertainty  with  regard  to  future  disposal  of  dredged  material  and 
highlights  the  urgency  of  having  an  acceptable  dredged  material  disposal  pro¬ 
gram.  A  proposed  program  has  been  developed  through  a  special  Federal-state 
cooperative  study. 

The  U.S.  Army  Corps  of  Engineers  (Corps),  U.S.  Environmental  Protection  Agency 
(EPA),  Washington  Department  of  Natural  Resources  (DNR),  and  Washington 
Department  of  Ecology  (Ecology)  began  the  PSDDA  study  in  April  1985.  The 
study  Is  a  3-year-long  effort  being  conducted  in  two  overlapping  phases,  each 
2  years  in  length.  Phase  I  covers  central  Puget  Sound,  Including  the  sound's 
major  urban  centers,  Tacoma,  Seattle,  and  Everett  (see  figure  1).  Phase  II, 
initiated  in  April  1986,  covers  the  north  and  south  Sound  area,  including 
Olympia,  Port  Angeles,  and  Bellingham. 

The  goal  of  PSDDA  Is  to  provide  environmentally  safe  and  publicly  acceptable 
guidelines  governing  unconflned,  open-water  disposal  of  dredged  material, 
thereby  improving  consistency  and  predictability  in  the  decisionmaking  process. 

The  Corps  Is  the  lead  Federal  agency  for  this  study  and  as  such  has  respon¬ 
sibility  for  meeting  the  requirements  of  section  7  of  the  Endangered  Species 
Act  of  1973,  as  amended  (Public  Law  97-304).  The  bald  eagle  (Haliaeetus 
leucocephalus)  was  the  only  species  included  in  the  Fish  and  Wildlife  Service 
letter  of  December  17,  1986,  which  listed  all  species  on  the  Federal  List  of 
Endangered  and  Threatened  Wildlife  and  Plants  that  are  found  near  Puget  Sound 
and  potentially  affected  by  the  study.  This  biological  assessment  (BA)  evalu¬ 
ates  the  alternate  unconflned  open-water  disposal  sites  considered  by  PSDDA 
for  central  Puget  Sound  (see  paragraph  2  for  description)  for  possible  Impacts 
to  this  species. 


2.  Project  Deacrlptlon. 

a.  General.  Three  public  multiuser  unconflned,  open-water  disposal  sites 
have  been  Identified  which  will  partially  meet  the  future  dredged  material 
disposal  needs  of  the  Phase  1  area.  More  than  50  percent  of  future  dredged 
material  Is  expected  to  be  found  unsuitable  for  this  disposal  option  and  will 
need  to  be  confined  In  aquatic  capped,  nearshore,  or  upland  facilities.  A 
preferred  unconflned,  open-water  disposal  site  has  been  located  In  each  of  the 
Tacoma,  Seattle,  and  Everett  urban  embayments  of  Commencement  Bay,  Elliott 
Bay,  and  Port  Gardner,  respectively.  The  sites,  while  varying  In  size  pri¬ 
marily  due  to  bathymetry,  average  about  350  acres  In  potential  bottom  Impact 
area.  Each  site  Includes  a  900-foot  radius,  58-acre  surface  disposal  zone 
within  which  all  dredged  material  must  be  released.  See  figure  2  for  the 
location  of  the  preferred  and  alternative  sites. 

The  preferred  disposal  sites  are  all  located  to  avoid  areas  with  Important 
biological  resources  and  human  use  activities.  The  center  of  the  Commencement 
Bay  preferred  disposal  zone  is  located  approximately  1  mile  west  of  Browns 
Point  In  water  about  530  feet  deep.  In  Elliott  Bay,  the  center  of  the  pre¬ 
ferred  disposal  zone  Is  located  about  3/4  of  a  mile  north  of  Harbor  Island  In 
water  265  feet  deep.  The  center  of  the  Port  Gardner  preferred  disposal  zone 
is  located  about  2-1/4  miles  southeast  of  Gedney  Island  In  approximately  420 
feet  of  water. 

b.  Site  Selection  Process.  The  PSODA  site  selection  process  utilized 
existing  Information  In  combination  with  field  studies  to  Identify  preferred 
and  alternative  disposal  sites.  The  approach  used  is  similar  to  that  described 
In  the  EPA  and  COE  workbook  entitled  "General  Approach  to  Designation  of  Stud¬ 
ies  for  Ocean  Dredged  Material  Disposal  Sites'*  (EPA,  1984).  Steps  of  the  site 
selection  process  were  as  follows: 

(1)  Define  general  siting  philosophy.  (This  step  addresses  disposal 
philosophy  (l.e.,  whether  sites  should  be  dispersive  or  nondlsperslve) ,  general 
siting  locations  (l.e.,  ocean,  strait,  or  sound),  and  number  of  disposal 
sites.) 

(2)  Identify  selection  factors  to  delineate  Zones  of  Siting  Feasibil¬ 
ity  (ZSF's).  (This  step  uses  existing  information  on  biological  resources  and 
human  use  activities  to  Identify  general  areas  where  disposal  sites  might  be 
appropriately  located.) 

(3)  Conduct  field  studies  on  the  ZSF's.  (Field  and  model  studies  are 
conducted  to  fill  key  data  gaps  and  gather  Information  on  the  physical  and 
biological  conditions  of  the  ZSF's.  Since  these  studies  were  conducted  to 
check  the  general  condition  of  the  ZSF's,  they  are  sometimes  referred  to  as 
"checking  studies.”) 

(4)  Identify  preliminary  sites  within  the  ZSF's.  (Information  from 
the  ZSF  studies  Is  used  to  Identify  preliminary  locations  for  disposal  sites 
within  the  ZSF's.) 


(5)  Conduct  field  studies  on  the  sites.  (Field  and  model  studies  are 
conducted  to  obtain  needed  physical  and  biological  Information  for  the  prelim¬ 
inary  sites.  These  studies  are  referred  to  as  ’'site-specific  studies.**) 

(6)  Identify  preferred  sites.  (Information  from  the  site-specific 
studies  Is  used  to  identify  preferred  and  alternative  sites.) 

Existing  DNR  disposal  sites  were  considered  In  the  disposal  site  selection 
process  If  they  net  site  selection  factors  discussed  below.  All  cooperating 
agencies  In  PSDDA  agreed  early  on  that  no  special  £  priori  consideration  would 
be  given  to  the  existing  sites,  because  of  human  use  conflicts  and  environmen¬ 
tal  concerns  with  past  dredging  and  disposal  protocols.  An  objective  site 
selection  process  was  used  to  minimise  environmental  and  human  usage  conflicts 
as  much  as  possible,  and  existing  sites  adequately  meeting  the  site  selection 
factors  and  constraints  were  given  equal  consideration  with  other  potential 
sites. 

Early  In  the  PSDDA  study  It  was  determined  that  open-water  unconflned  disposal 
sites  In  the  Phase  I  area  should  be  relatively  nondlsperslve  rather  than  dis¬ 
persive  In  nature.  Placing  dredged  material  In  nondlsperslve  sites  gives  site 
managers  the  ability  to  maintain  control  and  accountability  over  site  condi¬ 
tions.  This  Is  particularly  Important  when  chemical  contaminants  may  be  pre¬ 
sent  In  the  dredged  material  and  It  Is  necessary  to  minimize  the  exposure  of 
Important  resources. 

c.  General  ZSF  Selection  Factors.  Three  general  ZSF  selection  factors 
were  Identlfld  early  In  the  PSDDA  study.  It  was  determined  that  ZSFs  should, 
to  the  maximum  extent  possible: 

First,  avoid  high  energy  areas  that  would  disperse  dredged  mate¬ 
rial  significantly  beyond  the  disposal  site  area. 

Second,  avoid  significant  adverse  Impacts  on  foodflsh,  shellfish, 
marine  mammals,  and  marine  birds. 

And  third,  minimize  Interference  with  human  uses  to  the  lowest 
practicable  level. 

d.  Specific  ZSF  Selection  Factors.  The  three  general  ZSF  selection  fac¬ 
tors  were  further  defined  by  nineteen  specific  selection  factors  (shown  in 
table  1).  Most  of  these  factors  are  Identified  In  Federal  and  State  regula¬ 
tions  relating  to  dredged  material  disposal  sites  located  In  water. 

The  specific  factors  were  mapped  and  overlayed  to  display  areas  where  siting 
might  occur  with  a  minimum  of  conflict. 
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TABLE  1 

SPECIFIC  FACTORS  FOR  IDENTIFICATION  OF 
ZONES  OF  SITING  FEASIBILITY 


1.  Navigation  activities 

2.  Recreational  uses 

3.  Cultural  sites 

4.  Aquaculture  facilities 

5.  Utilities 

6.  Scientific  study  areas 

7.  Point  pollution  sources 

8.  Water  Intakes 

9.  Shoreline  land  use  designations 

10.  Political  boundaries 

11.  Location  of  dredging  areas 

12.  Beneficial  uses  of  dredged  naterlal 

13.  Flsh/shellf Ish  harvest  areas 

14.  Threatened  and  endangered  species 

15.  Flsh/shellflsh  habitat 

16.  Wetlands,  mudflats  and  vegetated  shallows 

17.  Bathymetry 

18.  Sediment  characteristics 

19.  Water  currents 

e.  Site  In  Commencement  Bay  Area.  The  preferred  site  In  the  Commencement 
Bay  ZSF  was  Identified  based  on  results  of  ZSF  and  site-specific  studies. 

(1)  Commencement  Bay  Preferred  Site.  The  center  of  the  Commencement 
Bay  preferred  site  Is  located  at  Latitude  4?d  18.22m  and  Longitude  I22d  27.84m 
and  lies  approximately  1  mile  west  of  Browns  Point  (figure  3).  The  center  of 
the  existing  DNR  disposal  site  is  located  1.2  nautical  miles  southeast  of  the 
preferred  site,  with  the  northwestern  edge  of  the  site  only  230  yards  from  the 
preferred  site  boudary.  The  preferred  site  Is  elliptical  In  shape,  covering 
approximately  310  acres,  with  a  long  axis  of  4,600  feet  oriented  parallel  to 
the  tidal  current  flood-ebb  direction  and  short  axis  of  3,600  feet.  The  bot¬ 
tom  slope  at  this  site  Is  approximately  l-foot  vertical  to  200  feet  of  hori¬ 
zontal  distance,  which  Is  essentially  flat.  The  proposed  site  lies  In  an  area 
where  sediments  tend  to  deposit  rather  than  erode,  as  suggested  by  clay  com¬ 
position  exceeding  15  percent,  water  content  exceeding  50  percent,  volatile 
solids  exceeding  4  percent,  and  biochemical  oxygen  demand  exceeding  500  (data 
summary  from  Deposltlonal  Analysis).  The  small  grain  size  (l.e.,  medium  silt) 
suggests  that  current  speeds  lie  below  the  25  centimeter  per  second  threshold; 
and  are  backed  up  by  numerical  model  results  suggesting  peak  speeds  of  18-20 
centimeters  per  second.  At  this  current  speed  dredged  materials  disposed 
should  not  be  resuspended  by  local  currents.  Net  current  direction  appears  to 
be  toward  the  southwest  and  the  site  Is  oriented  accordingly. 
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f.  Sits  In  Elliott  Bay  Area.  The  preferred  site  for  the  Elliott  Bay  ZSF 
identified  based  ca  results  of  ZSF  and  site-specific  studies. 

(1)  Elliott  Bay  Preferred  Site.  The  center  of  the  preferred  site  in 
Elliott  Bay  is  located  at  Latitude  4?^  36.03a  and  Longitude  122d :21.34m  within 
the  confines  of  e  depositioeel  sree  near  the  mouth  of  the  Duwamlah  River  (fig¬ 
ure  4).  The  disposal  site  Is  shaped-  like  e  large  egg  with  the  south  end  of 
the  site  located  in  approximately  200  feet  of  water  and  the  north  end  of  the 
site  located  in  approximately  360  feet  of  water.  The  site  is  approximately 
6,200  feet  in  length  and  4,000  feet  wide,  covering  415  acres.  The  site  is 
located  in  a  submarine  valley  with  relatively  steep  sides  and  a  downward  slope 
ranging  from  1:30  to  1:50. 

g.  Site  in  the  Port  Gardner  Area.  The  preferred  site  for  the  Port  Gardner 
ZSF  was  identified  based  on  results  of  ZSF  and  site-specific  studies. 

(1)  Port  Gardner  Preferred  Site.  The  center  of  the  preferred  Port 
Gardner  site  is  located  at  Latitude  47d  56.86m  and  Longitude  122d  16.67m,  and 
lies  approximately  two  nautical  miles  west  of  Everett  Harbor  (figure  5).  The 
318-acre  site  is  circular  and  located  in  420  feet  of  water  on  a  large  flat 
plane  with  a  diameter  of  4,200  feet.  Bottom  slopes  are  less  than  1  feet  ver¬ 
tical  on  200  feet  horizontal.  Because  bottom  slope  and  tidal  currents  should 
not  significantly  alter  the  disposal  site  configuration,  the  delineated  site 
is  a  4,000-foot-diameter  circle  that  is  concentric  with  the  1,800-foot-diameter 
drop  zone. 

3.  Methods.  Individuals  knowledgeable  of  bald  eagles  in  the  Puget  Sound  area 
were  contacted  and  interviewed.  Available  literature  waS  reviewed  and  perti¬ 
nent  Information  was  used  in  this  assessment.  References  are  listed  at  the 
end  of  this  assessment. 

4.  Expected  Impacts  of  PSDDA  on  Bsld  Eagles.  This  section  is  organized  into 
three  major  subheadings:  Description  of  the  (general)  Puget  Sound  Environ¬ 
ment;  Use  of  Puget  Sound  Habitat  by  Bald  Eagles;  and  Potential  Impacts  to 
Bald  Eagles  from  Implementation  of  PSDDA.  The  second  subheading  is  further 
broken  down  to:  General;  Commencement  Bay;  Elliott  Bay;  and  Port  Gardner. 

a.  Description  of  the  Environment.  Puget  Sound  is  an  inland  arm  of  the 
Pacific  Ocean  that  connects  to  the  Pacific  through  the  Strait  of  Juan  de 
Fuca.  Puget  Sound  is  broadly  described  as  a  large  basin  consisting  of  a  com¬ 
plex  system  of  interconnecting  subbasins  (formed  primarily  by  the  retreat  of 
ice  sheets  that  covered  the  area  until  about  10,000  years  ago).  Puget  Sound 
is  modified  and  enriched  by  the  supply  of  large  volumes  of  fresh  water  result¬ 
ing  from  precipitation,  over  2,500  lakes  and  ponds  (totalling  175  square 
miles),  and  over  10;000  rivers  and  streams  ultimately  flowing  into  Puget 
Sound.  A  critical  result  of  freshwater  streams  entering  marine  waters  is  the 
creation  of  estuaries.  Estuaries  are  characterized  by  the  action  of  pumping 
large  volumes  of  fresh  and  marine  water  back  and  forth,  primarily  as  a  result 
of  tides.  The  pumping  action  also  promotes  mixing  of  fresh  and  marine  waters. 
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Figure  4  Ellltc  Bay  Disposal  Site 


diluting  the  eellnlty  of  the  marine  water,  but,  more  Importantly,  reaulting  In 
exchange  of  nutrlenta  between  the  marine  and  freshwater  systems.  Estuaries 
are  thus  very  productive  (biologically),  and  rich  In  plant  and  animal  life. 

The  mouths  of  streams  are  also  located  In  low  elevation  land  areas  with  shal¬ 
low  gradients,  which  are  often  sites  of  wetlands,  which  greatly  add  to  the 
diversity  and  productivity  of  the  Puget  Sound  basin.  Thus,  the  Puget  sound 
basin  is  a  mixture  of  land  masses  (with  their  associated  terrestrial  and  wet¬ 
land  habitats),  rivers  and  lakes,  estuaries,  and  open  water  marine  environ¬ 
ments.  Bald  eagles  utilize  and  depend  on  each  of  these  environments  for  their 
survival.  The  focus  of  the  BA  will  be  on  PSDDA's  effects  on  the  marine  envi¬ 
ronment,  and  to  a  lesser  extent,  estuarine  environment,  and  the  resultant 
effects  on  bald  eagles. 

b.  Use  of  Puget  Sound  Habitats  by  Bald  Eagles. 

(1)  General.  Bald  eagles  are  present  throughout  the  year  in  the 
Puget  Sound  basin,  and  nest  along  the  coastline  of  the  sound.  The  bald  eagle 
Is  relatively  uncommon,  and  nests  essentially  thoughout  the  basin  where  large 
trees  (usually  Douglas  firs,  western  red  cedars,  and  western  hemlocks)  are 
present.  Bald  eagles  also  winter  throughout  the  basin,  but  are  most  common 
along  streams  that  support  salmon  runs,  where  the  eagles  feed  on  spawned-out 
salmon.  This  may  be  as  much  as  50  miles  upstream,  as  on  the  Skagit  River.  It 
Is  well  known  that  bald  eagles  are  opportunistic,  feeding  on  whatever  dead 
prey  may  appear.  Including  fish,  waterfowl,  and  mammals.  Bald  eagles  also 
will  pursue  and  capture  live  birds  and  fish  swimming  close  to  the  surface. 

Bird  species  taken  are  usually  waterfowl,  but  may  also  Include  gulls  (Hayward, 
et  al.,  1977;  Richter,  1984;  Leschner,  1984).  The  author  observed  an  adult 
bald  eagle  take  a  male  bufflehead  off  the  surface  of  Padilla  Bay  from  amongst 
a  large  flock  of  waterfowl,  in  February,  1983. 

During  the  winter,  bald  eagles  roost  communally,  usually  in  an  area  of  coni¬ 
ferous  trees.  Ho  communal  roosts  are  known  to  the  author  or  Washington 
Department  of  Game  (WDG)  in  the  vicinity  of  central  Puget  Sound  (Leschner, 
1987;  HacAlllster,  1987). 

(2)  Commencement  Bay.  A  pair  of  bald  eagles  maintain  an  active  nest 
in  Point  Defiance  Park.  This  is  the  only  bald  eagle  nest  within  several  miles 
of  the  proposed  disposal  sice.  Bald  eagles  are  present  year  round  In  the 
vicinity  of  Commencement  Bay.  The  abundance  of  open  water,  prey  base,  and 
forested  cliffs  all  contribute  to  good  quality  bald  eagle  habitat  in  this 
area.  The  prey  base  Is  assumed  to  consist  primarily  of  waterfowl,  which  are 
relatively  abundant  In  and  around  Commencement  Bay,  especially  during  migra¬ 
tion  and  winter  months. 

Point  Defiance  Park  provides  Innumerable  perches  from  which  to  hunt,  eat, 
rest,  or  roost.  The  presence  of  thousands  of  park  visitors,  however,  limits 
the  areas  where  bald  eagles  can  perch  and  nest  without  disturbance. 
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Durlag  the  winter  months.  It  appears  from  Mid-Vlater  Bald  Eagle  Census  results 
that  between  2  to  7  bald  eagles  may  winter  In  the  vicinity  of  Tacoma,  Includ¬ 
ing  Anderson  and  McNeil  Islands. 

(3)  Elliott  Bay.  According  to  the  December  17,  1986  list  of  the  FWS, 
bald  eagles  are  not  found  In  the  vicinity  of  the  proposed  deepwater  disposal 
site  In  Elliott  Bay,  and  would  not  be  Impacted  by  disposal  in  Elliott  Bay. 

(4)  Port  Gardner.  Bald  eagles  nest  along  Pigeon  Creek  2  miles  south 
of  the  Port  of  Everett.  They  also  nest  at  seven  other  locations  (12  nests  In 
all)  within  ten  miles  of  the  proposed  disposal  site  (FWS,  1986).  Of  these 
other  nests,  three  are  about  5  miles  from  the  disposal  site,  and  one  is  about 
2  miles  frcMD  the  site.  During  the  breeding  season  (particularly  April  through 
September),  It  appears  that  numbers  of  waterfowl  are  not  sufficient  to  support 
such  a  large  nesting  population  of  eagles.  Therefore,  the  author  assumes, 
lacking  concrete  evidence  to  the  contrary,  that  these  nesting  pairs  rely  pri¬ 
marily  on  surface— swimming  fish  during  the  spring  and  summer.  During  migra¬ 
tion  and  winter,  waterfowl  numbers  (especially  mallards  and  American  wlgeons) 
Increase  dramatically.  Bald  eagles  very  likely  shift  their  hunting  behavior 
to  take  more  waterfowl  during  migration  and  winter. 

During  the  winter  months  bald  eagles  In  this  vicinity  appear  to  shift  Inland, 
primarily  along  rivers,  where  they  are  attracted  by  spawning  salmon.  Snoho¬ 
mish,  Skykomlsh,  and  Snoqualmle  Rivers  are  the  major  wintering  rivers  for  bald 
eagles  In  Snohomish  County  (WDG,  1980).  Port  Susan  Bay  also  recleves  regular 
use  by  bald  eagles,  attracting  between  6  and  13  birds  on  the  Mld-411nter  Bald 
Eagle  Census. 

c.  Impacts  to  Bald  Eagles. 

(1)  General.  Bald  eagles  are  present  throughout  the  year  near  the 
Commencement  Bay  and  Port  Gardner  disposal  areas.  They  feed  on  whatever  may 
be  present  (ducks,  gulls,  live  surface-swimming  fish,  dead  animals  washed 
ashore,  ets.).  Concentrations  of  birds  or  fish  are  helpful  for  prey-capture 
success.  Relatively  large  animal  concentrations  are  located  near  the  disposal 
areas,  but  are  not  located  at  the  proposed  disposal  sites  themselves.  This  Is 
a  direct  result  of  PSDDA  planning,  which  has  endeavored  to  select  deepwater 
disposal  sites  that  result  In  minimal  environmental  Impacts  and  minimal  human 
use  conflicts.  Although  concentrations  of  birds  and  fish  are  not  expected  to 
be  affected  by  PSDDA  disposal  sites,  a  small  percentage  of  animals  would 
likely  suffer  some  effects.  The  only  potential  direct  impacts  of  deepwater 
disposal  on  waterblrds  and  fish  would  appear  to  be  the  result  of  short-term 
turbidity,  temporary  loss  of  prey  source,  and  potential  Impacts  to  Intertidal 
organisms  from  drift  of  fine-grained  disposed  material.  Turbidity  limits  vis¬ 
ibility  and  makes  feeding  difficult.  Fortunately,  turbidity  Is  localized  and 
temporary;  furthermore,  waterblrds  will  avoid  the  turbidity  plume  and  feed 
elsewhere.  Newly  disposed  material  may  cover  the  bottom  to  several  feet  deep, 
thus  burying  some  of  the  organlslms  that  may  be  living  In  the  substrate.  How¬ 
ever,  at  the  preferred  disposal  sites  the  bottom  Is  at  least  250  feet  below 
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the  surface.  Fev  birds  dive  this  deep  (cormoraots  and  loons  may),  which 
limits  the  Impacts  to  a  few  species,  none  of  which  are  regularly  preyed  upon 
by  bald  eagles.  Finally,  even  if  the  disposal  areas  do  not  recolonize  as 
expected  (probably  because  Intervals  between  disposal  operations  would  be  too 
short  to  allow  animals  to  recolonlze),  the  total  area  of  Impact  Is  small  rela¬ 
tive  to  the  potential  feeding  area  In  Puget  Sound.  Waterblrds  and  fish  are 
mobile;  also,  the  sites  selected  will  have  low  biological  productivity  prior 
to  disposal,  such  that  the  loss  would  be  minimal.  The  potential  loss  of 
Intertidal  organisms  from  drift  of  disposed  material  is  considered  to  be 
minimal  and  will  not  affect  waterblrds  or  fish.  Finally,  any  and  all  mate¬ 
rials  disposed  of  In  deep  water  will  be  pretested  for  contaminants  and  toxics. 
Only  suitable  material  will  be  disposed  In  deep  water;  all  other  material  will 
be  disposed  at  special  confined  sites.  Thus,  animals  are  not  expected  to  be 
affected  by  contaminants.  Since  the  bald  eagle  prey  base  would  not  be 
affected,  bald  eagles  would  not  be  affected  from  the  standpoint  of  food  source. 

Other  potential  effects  associated  with  the  disposal  areas  primarily  Include 
human  disturbance  and  noise  from  disposal  barges.  The  most  Important  consid¬ 
eration  Is  that  potential  disposal  sites  will  be  away  from  regular  areas  of 
animal  use.  Thus,  human  disturbance  and  noise  are  not  expected  to  affect  any 
endangered  species. 

None  of  the  proposed  disposal  sites  have  unique  features  that  vary  from  the 
above  discussion.  Therefore,  the  disposal  sites  are  not  discussed  separately. 

5.  Conclusions  and  Summary.  PSDDA  Is  a  comprehensive,  coordinated  effort  to 
select  environmentally  safe  unconflned  open-water  disposal  sites,  and  properly 
manage  the  use  of  those  sites.  Implicit  In  the  PSDDA  process  is  that  sites 
selected  would  be  those  that  would  avoid  animal  concentration  areas  as  well  as 
human  activities  and  would  therefore  result  In  minimal  adverse  environmental 
Impacts.  Analysis  of  known  distributions  of  waterfowl  and  fish  Indicate  that 
use  of  preferred  alternative  sites  selected  for  Phase  I  area  dredged  material 
disposal  will  not  Impact  bald  eagles  In  any  way. 
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United  States  Department  of  the  Interior 

nSH  AND  WILDLIFE  SERVICE 

Olympia  Field  Office 
2625  Parkmont  Lane  SW,  B-3 
Olympia,  Washington  98502 
206/753-9444  FTS  434-9444 


December  17,  1986 


Re:  l-3-87-SP-[61-64] 


Mr.  R.P.  Sellevold 
Chief,  Engineering  Division 
Seattle  District,  Corps  of  Engineers 
P.O.  Box  C-3755 

Seattle,  Washington  98124-2255 
Dear  Mr.  Sellevold: 

As  requested  by  your  letter,  dated  November  12,  1986  and  received 
by  us  on  November  14,  1986,  I  have  attached  a  list  of  endangered 

and  threatened  species  (Attachment  A)  that  may  be  present  in  the 
area  of  the  proposed  inwater  Puget  Sound  dredged  disposal  sites 
near  Tacoma,  Seattle,  Everett  and  Saratoga  Passage.  The  list 
fulfills  the  requirement  of  the  Fish  and  Wildlife  Service  under 
Section  7(c)  of  the  Endangered  Species  Act  of  1973,  as  amended. 
The  requirements  for  Corps  compliance  under  the  Act  are  outlined 
in  Attachment  B. 

Should  the  biological  assessment  determine  that  a  listed  species 
is  likely  to  be  affected  (adversely  or  beneficially)  by  the 
project,  the  Corps  should  request  formal  Section  7  consultation 
through  this  office.  Even  if  the  biological  assessment  shows  a 
"no  effect"  situation,  we  would  appreciate  receiving  a  copy  for 
our  information. 

Your  interest  in  endangered  species  is  appreciated.  If  you  have 
any  additional  questions  regarding  your  responsibilities  under 
the  Act,  please  contact  Jim  Michaels  at  the  above  phone/address. 


Acting  Field  Supervisor 
Attachments 

c : 


WDG  (Nongame) 
WNHP 


LISTED  AND  PROPOSED  ENDANGERED  AND  THREATENED  SPECIES  AND 
CANDIDATE  SPECIES  THAT  MAY  OCCUR  WITHIN  THE  AREA  OF  THE  PROPOSED 
INWATER  DREDGED  DISPOSAL  SITE  NEAR  TACOMA,  PIERCE  COUNTY,  WA 

1-3-87-SP-61 


LISTED 

Bald  eagle  (Haliaeetus  leucocephalus)  -  A  bald  eagle  nesting 
territory  with  two  nests  is  located  at  T21N,  R2E,  S15.  Nesting 
territories  are  occupied  from  about  January  1  through  August  15. 

Major  concerns  that  should  be  addressed  in  your  biological 
assessment  of  project  impacts  to  bald  eagles  are: 

1.  The  effect  of  inwater  disposal  on  the  bald  eagle's  food 
supply . 

2.  The  effect  of  the  physical  placement  of  dredged  material 
that  may  result  in  the  disturbance  of  bald  eagles. 


m 

PaOPOSED 


None 


CANDIDATE 

None 


Attachment  A 


LISTED  AND  PROPOSED  ENDANGERED  AND  THREATENED  SPECIES  AND 
CANDIDATE  SPECIES  THAT  NAY  OCCUR  WITHIN  THE  AREA  OF  THE  PROPOSED 
INWATER  DREDGED  DISPOSAL  SITE  NEAR  SEATTLE,  KING  COUNTY.  WA 

1-3-87-SP-62 

LISTED 

None 


PROPOSED 

None 


CANDIDATE 

None 


Attachaent  A 


«• 


LISTED  AND  PROPOSED  ENDANGERED  AND  THREATENED  SPECIES  AND 
CANDIDATE  SPECIES  THAT  MAY  OCCUR  WITHIN  THE  AREA  OF  THE  PROPOSED 
INWATER  DREDGED  DISPOSAL  SITE  NEAR  EVERETT, 

SNOHOMISH  AND  ISLAND  COUNTIES.  WASHINGTON 

1-3-87-SP-63 


LISTED 

Bald  eagle  (Haliaeetus  leucocephalus)  -  wintering  bald  eagles  aay 
occur  in  the  vicinity  of  the  project  froa  about  October  31 
through  March  31. 

Bald  eagle  nesting  territories  located  in  the  project  area  are 
occupied  from  about  January  1  through  August  15. 

Snohoaiah  County 

T29N  R4E  S16  -  Gedney  Island 
T29N  R4E  S25  (2  nests)  -  Pigeon  Creek 
T30N  R4E  S6  (2  nests)  -  Kayak  Point 
T30N  R4E  S36  -  Tulalip  Bay 

Island  County 

T28N  R3E  SI  -  Glendale 
T29N  R3E  Sll  -  Langley 
T30N  R3E  S24  -  Tyee  Beach 
T30N  R3E  S24  -  Soucaa  North 
T30N  R3E  S25  -  Caaino  Head 
T30N  R3E  S25  -  Caaino  Head  West 

Major  concerns  that  should  be  addressed  in  your  biological 
assessaent  of  project  iapacts  to  bald  eagles  are: 

1.  The  effect  of  inwater  disposal  on  the  bald  eagle’s  food 
supply. 

2.  The  effect  of  the  physical  placeaent  of  dredged  aaterial 
that  aay  result  in  the  disburbance  of  bald  eagles. 


PROPOSED 

None 


CANDIDATE 

None 


Attachaent  A 


LISTED  AND  PROPOSED  ENDANGERED  AND  THREATENED  SPECIES  AND 
CANDIDATE  SPECIES  THAT  MAY  OCCUR  WITHIN  THE  AREA  OF  THE  PROPOSED 
INWATER  DREDGED  DISPOSAL  SITE  NEAR  SARATOGA  PASSAGE. 

ISLAND  COUNTY.  WASHINGTON 

1-3-87-SP-64 

LISTED 

Bald  eagle  (Haliaeetua  leucocephalus )  -  wintering  bald  eagles  aay 
occur  in  the  vicinity  of  the  project  froa  about  October  31 
through  March  31. 

Major  concerns  that  should  be  addressed  in  your  biological 
assessaent  of  project  iapacts  to  bald  eagles  are: 

1.  The  effect  of  inwater  disposal  on  the  bald  eagle’s  food 
supply . 

2.  The  effect  of  the  physical  placeaent  of  dredged  aaterial 
that  aay  result  in  the  disturbance  of  bald  eagles. 


PROPOSED 

None 


CANDIDATE 

None 


Attachaent  A 


EXHIBIT  B 

FEDERAL  ADVANCE  IDENTIFICATION  OF 
DISPOSAL  SITES,  40  CFR  230.80 


July  15,  1988 


ABA  POBLIC  NOTICE 


FINAL  DETERMINATION  OF  SUITABILITY 
FOR  DISPOSAL  OF  DREDGED  MATERIAL  IN  WATERS  OF 
CENTRAL  PUGET  SOUND 


1.  On  May  6,  1986,  the  U.S.  Environmental  Protection  Agency,  Region  10, 
Seattle,  Washington,  and  the  Seattle  District,  U.S.  Army  Corps  of  Engineers 
(Corps),  Issued  a  Public  Notice  to  Initiate  the  Advanced  Identification  of 
sites  In  central  Puget  Sound  suitable  for  disposal  of  dredged  material  under 
Subpart  I  of  the  Section  404<b)<l)  Guidelines  of  the  Clean  Water  Act,  as 
described  at  40  CFR  230.80.  A  multiagency  study  of  alternative  potential 
disposal  sites  and  alternative  biological  effects  levels  for  site  condition 
management  was  undertaken  by  the  Corps;  Region  10,  U.S.  Environmental 
Protection  Agency  (EPA);  and  the  Washington  Departments  of  Ecology  and  Natural 
Resources.  This  effort  Is  known  as  the  Puget  Sound  Dredged  Disposal  Analysis 
(PSOOA).  The  PSDDA  study,  which  began  In  April  1985,  is  being  conducted  in 
two  3-year-1ong  overlapping  phases.  Phase  I  deals  with  the  central  region 
(Everett,  Seattle,  and  Tacoma),  and  Phase  II  covers  the  balance  of  the  sound 
(see  figure  1). 

2.  In  January  1988,  the  Corps  Issued  a  Draft  Proposed  Management  Plan  (DPMP) 
and  Draft  Environmental  Impact  Statement  (DEIS)  for  the  Phase  I  study  area, 
pursuant  to  the  National  Environmental  Policy  Act  (NEPA),  identifying  the 
preferred  alternative  unconfined  open-water  disposal  sites  and  preferred  site 
management  condition.  A  Proposed  Determination  of  Suitability  was  issued  in 
January,  1988,  In  conjunction  with  the  DEIS.  Public  comments  on  these 
documents  were  solicited  through  March,  1988.  A  Final  Environmental  Impact 
Statement  (FEIS)  and  Management  Plan  Report  (MPR),  Incorporating  responses  to 
these  comments,  are  being  published  concurrently  with  this  Public  Notice. 
These  documents.,  including  technical  appendixes,  provide  the  basis  for  this 
final  determination  of  suitability. 

3.  The  preferred  sites  are  considered  suitable  for  the  disposal  of  dredged 
material  found  acceptable  for  unconfined  open-water  disposal  per  the  Section 
404(b)(1)  Guidelines  (see  4  below).  These  sites  are  located  within  Tacoma, 
Seattle,  and  Everett  major  urban  embayments:  Commencement  Bay,  Elliott  Bay, 
and  Port  Gardner,  respectively,  as  shown  in  figure  2.  The  waters  of  the  Phase 
I  area  extend  north  from  the  Tacoma  Narrows  Bridge  to  Foulweather  Bluff/Double 
Bluff  and  north  up  Saratoga  Passage  to  the  community  of  Camano. 
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Figure  li  Puget  Sound,  Washington 
Puget  Sound  Dredged  Disposal  Analysis  Study  Area 


Figure  2;  Phase  I  Study  Area  (Central  Puget  Sound)  Disposal  Sites 


3 


Commencement  Bay.  The  center  of  the  disposal  zone  of  this  site  (latitude 
47*18.22"  longitude  122*27.84")  is  located  approximately  1  mile  west  of  Browns 
Point  (see  figure  3)  and  approximately  0.9  mile  northwest  of  the  center  of  the 
existing  dredged  material  disposal  site  managed  by  the  Washington  Department 
of  Natural  Resources  (DNR).  The  site  varies  in  depth  from  540  to  560  feet  and 
covers  an  area  of  approximately  310  acres.  The  bottom  slope  at  the  site  Is 
relatively  flat. 

Elliott  Bay.  The  center  of  the  disposal  zone  of  this  site  (latitude  47*35.97" 
longitude  122*21.38")  is  located  in  a  low  current  area  about  1  mile  off  the 
mouth  of  the  Duwamish  River  and  approximately  3  miles  southeast  of  the  center 
of  the  existing  DNR  Elliott  Bay  Fourmile  Rock  dredged  material  disposal  site 
(see  figure  4).  The  415-acre  site  is  egg  shaped.  The  south  and  the  north 
edges  of  the  site  lie  In  200  and  360  feet  of  water,  respectively. 

Port  Gardner.  The  center  of  the  disposal  zone  of  this  site  (latitude 
47*58.86"  longitude  122*16.67")  is  located  approximately  3  miles  west  of 
Everett  Harbor,  2.2  miles  southeast  of  Gedney  Island,  and  about  1.7  miles 
northwest  of  the  center  of  the  existing  DNR  Port  Gardner  dredged  material 
disposal  site  (see  figure  5).  The  disposal  site  covers  about  318  acres. 
Water  depth  Is  approximately  420  feet,  and  the  bottom  slope  Is  relatively  flat. 

4.  Use  of  sites  Identified  by  EPA  and  the  Corps  as  potentially  suitable  for 
discharge  of  dredged  material  will  be  conditioned  to  restrict  the  kind  of 
discharge  to  be  permitted  when  It  is  determined  that  the  dredged  material  has 
characteristics  which  are  likely  to  affect  compliance  with  the  404(b)(1) 
Guidelines.  The  PSDOA  study  has  Indicated  that  minor  adverse  biological 
effects  may  be  permitted  at  the  preferred  disposal  sites  as  a  condition  of 
site  management.  Dredged  material  sampling  and  testing  procedures  that  will 
be  used  to  determine  acceptability  for  disposal  at  these  sites  are  described 
In  detail  in  the  MPR  and  accompanying  technical  appendixes. 

5.  The  purpose  of  this  public  notice  is  to  notify  concerned  citizens,  the 
business  community,  agencies,  and  local  governments  of  EPA's  and  the  Corps' 
final  determination  of  suitability  for  the  three  dredged  material  disposal 
sites  referenced  In  paragraph  3  as  sites  deemed  generally  acceptable  for  the 
discharge  of  dredged  material  subject  to  the  restrictions  discussed  In 
paragraph  4.  This  action  will  aid  the  Corps  and  EPA  In  making  decisions  on 
Section  404  permit  applications  Involving  future  disposal  of  dredged  material 
In  central  Puget  Sound. 

Dredged  material  may  be  discharged  In  areas  Identified  as  generally  suitable 
for  such  activities  provided  the  material  fully  complies  with  the  Clean  Water 
Act  Section  404(b)(1)  Guidelines  and  the  discharge  Is  approved  through  the 
Corps  of  Engineers'  permit  process.  The  Identification  of  areas  that  are 
generally  deemed  suitable  for  disposal  should  not  be  regarded  as  a  guarantee 
that  permits  to  discharge  dredged  material  In  such  areas  will  be  Issued. 
Instead,  the  Identification  process  should  assist  a  potential  applicant  In 
determining  whether  the  requirements  of  the  Section  404(b)(1)  Guidelines  will 
be  met. 
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Figure  3:  Commencement  Bay 
Unconfined  Open-Water  Dredged  Material  Disposal  Sites 
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Figure  4:  Elliott  Bay 

Unconfined  Open-Water  Dredged  Material  Disposal  Sites 


6 


6.  The  advanced  site  identification  230.80  process  which  began  on 
May  6,  1986,  will  be  completed  at  the  time  of  issuance  of  the  Record  of 
Decision  Issued  for  PSDDA.  Major  230.80  milestones  are  as  follows: 

•  Initial  joint  EPA/Corps  May  6.  1986 

public  notice 

*  Public  comment  period  on  May  6  through  July  6.  1986 

initial  public  notice 

®  Proposed  determination  January  15,  1988 

of  site  suitabi 11 ty 

“  Public  comment  period  January  15,  1988  through  March  1,  1988 

*  Public  hearings  February  10,  1988  (Seattle) 

February  11,  1988  (Port  Townsend) 

•  Final  determination  of  (Published  with  FEIS)  June  1988 

suitability 


7.  Agencies  and  organizations  consulted  in  this  advanced  identification 
effort  Include  the  following: 

U.S.  Environmental  Protection  Agency 
U.S.  Army  Corps  of  Engineers 
U.S.  Fish  and  Wildlife  Service 

U.S.  Department  of  Commerce-National  Marine  Fisheries  Service 
U.S.  Coast  Guard 

Washington  Department  of  Natural  Resources 

Washington  Department  of  Ecology 

Washington  Department  of  Fisheries 

Washington  Department  of  Wildlife 

Washington  Department  of  Social  and  Health  Services 

Washington  Parks  and  Recreation  Commission 

Washington  Department  of  Transportation 

Puget  Sound  Water  Quality  Authority 

City  of  Seattle 

City  Everett 

City  of  Tacoma 

Snohomi sh  County 

Pierce  County 

King  County 

Kitsap  County 

Port  of  Seattle 


Port  of  Everett 
Port  of  Tacoma 
Port  of  Edmonds 

Washington  Public  Ports  Association 
Municipality  of  Metropolitan  Seattle 
Puyallup  Tribe 
Muckel shoot  Tribe 
Suquamish  Tribe 
Tulalip  Tribes 
Puget  Sound  Alliance 
Washington  Environmental  Council 
Other  cities,  counties,  ports,  Indian 
study  area 


PHILIP  L.  HALL 
Colonel.  Corps  of 
District  Engineer 
Seattle  District 


Engineers 


BIE  Q,U  RUSSELI  _ 

Regional  Administrator 
U.S.  Environmental  Protection 
Region  10,  Seattle 


;ncy 
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EXHIBIT  C 


PUBLIC  COMMENTS  ON  DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT 
(DEIS)  MD  SUPPORTING  DOCUMENTS 
AND  PSDDA  AGENCY  RESPONSES 


PSDDA  CCMhtNTS/PSDDA  AGENCY  RESPONSES 


* 

Comments  on  the  Draft  Environmental  Impact  Statement  -  Proposed  Unconfined 
Open-Water  Disposal  Sites  for  Dredged  Material,  Phase  1  (Central  Puget  Sound) 
received  during  the  February  lO  and  11,  1988  public  meetings;  and  in  written 
form  prior  and  subsequent  to  the  public  meetings  are  contained  in  this  exhibit. 
Responses  to  comments  generally  appear  directly  alongside  each  comment.  While 
the  official  45-day  public  review  period  began  on  January  15,  1988  comments 
were  received  (and  accepted)  until  March  30,  1988. 

Comment  letters  and  meeting  testimony  appear  in  the  following  order: 


Federal  Agencies 
Agency 

Advisory  Council  on  Historic  Preservation  -  2/17/88 
U.S.  Environmental  Protection  Agency  -  3/2/88 
U.S.  Department  of  Commerce,  National  Marine 
Fisheries  Service  -  3/24/88 
U.S.  Department  of  the  Interior,  Fish  and  Wildlife 
Service  -  3/29/88 

Indian  Tribes 


Tribe 

The  Tulallp  Tribes  -  2/29/88 
The  Suquamish  Tribe  -  3/7/88 
Muckleshoot  Indian  Tribe  -  3/14/88 
Puyallup  Tribe  of  Indians  -  3/15/88 

State  Agencies 

Agency 

Department  of  Community  Development,  Office  of 
Archeology  and  Historic  Preservation  -  2/5/68 
Puget  Sound  Water  Quality  Authority  -  2/24/88 
Washington  Department  of  Fisheries  -  3/1/88 

Local  Agencies 

Agency 

Municipality  of  Metropolitan  Seattle  -  2/23/88 
City  of  Bellevue  -  2/26/88 
Port  of  Everett  -  3/1/88 
Port  of  Everett  -  3/11/88 


Page 

C-1 

C-3 


C-5 


C-13 


Page 

C-19 

C-23 

C-27 

C-3l 


Page 


C-37 

C-39 

C-43 


Page 

C-47 

C-49 

C-51 

C-53 


! 


Locetl  Agencies  (con.) 

Agency 

Seattle,  Department  of  Construction  and  Land  Use  -  3/7/88 
Port  of  Tacoma  -  3/11/88 
Port  of  Seattle  -  3/15/88 

Organizations 

I 

Organization 

Serve  Our  University  Place  -  1/15/88 
Pacific  Northwest  Waterways  Association  -  2/19/88 
Seattle  Audubon  Society  -  2/27/88 
I  Sierra  Club,  Cascade  Chapter  -  2/28/88 

Protect  the  Peninsula's  Future  -  2/29/88 
Puget  Sound  Alliance  -  3/1/88 

Private  Individuals  or  Companies 

Individual/ Company 

Bob  and  Janice  Miller  -  2/4/88 
AM  Test,  Inc.  -  2/10/88 
Jay  W.  Spearman  -  2/22/88 
Bonnie  Orme  -  2/29/88 
W.  Art  Noble  -  3/7/88 

Public  Meeting  Testimony  -  2/10/88 

Individual 

Don  Moos,  Washington  Public  Ports  Association 
Jlu  Hell 

Doug  Hotchkiss,  Port  of  Seattle 
Kent  N.  Barnard,  Argonaut  Society 
Gary  D.  Severson,  Argonaut  Society 

Darrel  K.  Russell,  Washington  Public  Ports  Association 

Nancy  J.  Debaste,  Magnolia  Community  Club 

Ursula  A.  Judkins,  Magnolia  Community  Club 

Polly  Dyer,  Puget  Sound  Alliance 

Leslie  Sacha,  Port  of  Tacoma 

Bob  H.  Morton 

Dennis  Gregolre,  Port  of  Everett 
Janice  H.  Miller 
Nancy  R.  Malmgren 


Page 

C-67 

C-69 

C-75 


Page 

C-79 

C-81 

C-83 

C-85 

C-97 

C-101 


Page 

C-105 

C-1U7 

C-109 

C-lll 

C-113 


Pi6£ 

C-137 

C-137 

C-137 

C-137 

C-138 

C-138 

C-138 

C-138 

C-I3b 

C-138 

C-139 

C-139 

C-139 

C-140 
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Section  404  oppiicetione,  any  conflict  between  treaty  ^ 

fishing  and  vessel  traffic  will  be  addressed  prior  to  Rtspoase  4.  The  evelleblllty  of  disposal  sites  does  not  encoursfe  dredsiat* 
dlbposal.  Conditioning  of  pemitB  such  that  disposal  Dcedtlat  is  a  costly  activity  that  la  dooa  In  raapoosa  to  a  naad  to  aalntaln 
will  be  consistent  with  tribal  fishing  operations  may  deep  and  shallow  draft  navlsatloo  benafltlns  all  navlfatlon  traffic.  Uhlic 
be  appropriate  as  may  be  denial  of  permit  applications  the  dradglni  voluaas  forecast  for  the  Elliott  Bay  and  Coamenceeant  Bay  areas 
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designated  beted  upon  the  assumption  that  dredging  over  the  next 

fifteen  years  will  greatly  exceed  the  amount  of  dredging  over  the  Response  6.  He  dieagree  (see  reeponae  No.  3  above).  Ibe  DEIS  and  FEIS  fully 

last  fifteen  years.  Yet  little  or  no  analysis  is  given  evaluate  cuaulatlvc  Impacts  of  disposal  at  all  disposal  sites.  A  coaprahen- 

concernlng  the  environmental  consequences  of  encouraging  ^  live  environmental  monitoring  progran  has  been  Included  at  pert  of  the  plan  so 

increased  dredging  in  these  two  bays.  Estuarine  habitat  ie 
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polled  Blalr/SltcuB  navigation  loproveoent  project  which  would  be  coopleted 
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will  ACtuAlly  occur  It  doubtful.  Hucb  of  the  MttrUl  will  htvt  such  lower 
cheolctl  levela  then  t^tet  tllo%ted  under  SC^IX  guideline#.  Plijrelcel  dletur“ 
bnnce  froa  dltpotel  operation#  will  drastically  alter  the  benthic  cowinlty 
atructure*  depreaa  apeclea  diversity  and  teaporarlly  depress  species  abun* 
dance.  Benthic  species  eventually  recolonlxlng  the  site  aay  be  aore  valuable 
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Biological  testing  will  not  be  used  In  place  of  chealcal  testing.  In  all 
cssest  testing  (If  existing  Infornatlon  Is  net  sufficient)  for  sedloent 
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non -Corps  projects,  Ecology  wtU  provide  for  Inspections  at  the  dredging  site  use  of  the  PSDDA  alte  per  the  foregoing  would  avoid  coapllcatlona  in  late 

and  DNR  wlU  provide  for  inspections  at  the  disposal  sites.  For  Corps  projects.  preting  data  that  alght  otherwlae  reault  If  alaultaneoua  operatlona  were 

the  Corps  will  monitor  its  contractors.  occurring  ac  the  two  altea.  Also  aee  reaponae  No.  14  to  the  WPS  letter. 
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Postdischarge  monitoring  data  collected  from  the  start  of 
operation  of  the  Renton  outfall  in  March,  1987,  will  be  compared 
vith  the  predischarge  environmental  conditions  to  assess  any 
environmental  change(5)  resulting  from  the  Renton  secondary 
effluent  discharge.  As  mentioned  previously,  if  environmental 
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It  is  imperative  that  the  users  manual  be  developed  as 
soon  as  possible.  Because  of  the  complexity  of  the  PSDDA 
processes,  a  small  document  identifying  the  critical 
components  of  "how  to  do  it"  is  vitally  important  to 
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Response  24,  Local  Isboretocles  can  noraally  achieve  turnaround  In  less  than 
the  recoaaended  ■axlaua  6-nreek  holding  tiae  for  bloasssy  sedlaents.  When  this 
Is  not  possible*  longer  holding  tlaes  aey  be  permitted  and  dredgers  should 
seek  this  option  froa  regulatory  agencies  (sec  EPTA  section  II'4.S.2).  PSDDA 
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Nr.  fraak  Uraback 
Sta4;  Dlraecor 

Pugat  Soand  Dradga  Olapoaal  Aoalysla  (PSDOA) 
US  Arap  Cotpa  of  Eoglnoara.  Saaltla  Dlatrlct 
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Our  ao«-datradatlo»  poaltloa  la  that  onlr  aadluaata 
Inorgaale/oriaBle  propartlaa  aiallar  to  thoaa  of  tho  natural, 
uopollatod  aodlaantary  background  of  the  Sound  (o.g.  pro>1900. 


We  cannot  support  a  policy  that  condonnes  disposal  of  polluted 
■aterlal  at  an  already  contaalnated  disposal  site  "as  long  as 
level  of  contaalnstlon  In  the  dredged  aaterlal  Is  n 
significantly  sore  polluted  than  the  tedlnents  of  the  site". 
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evaluation  procedures  as  cospared  to  the  Interls  criteria".  envlroi-ent.l  protection  objectives. 
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baseline  to  set  the  '  pollutlonal  level  ot  scceptssii  icjr 
for  open-water  disposal  of  dredged  aaterlaf  et  the  eslsting 
Four  Mile  Rock  and  Port  Gardner  Site. 
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Page  S  of  21  the  cootrol  ••dlMDt  raaulu  arc  at  tha  aaslnui  aecaptabla  Mortality 

level  of  10  percent  (ladlcatlng  that  the  teat  anlMala  are  aiparieaclns  8^** 
{Pj  aortallty  due  to  population  and/or  laboratory  eoodltlona). 
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Depth  contours  and  dun^)  sites  located  on  map  of  beam  travl  (O)  otter  trawl  (Q)  crab,  ahris^ 
and  fish  San^le  Stations  shown  In  Figure  1,  Page  7  of  Fall  Cruise  Heport,  Paul  Dinnel  et  al,  School 
of  Fisheries  and  Fisheries  Research  Institute,  University  of  Washington,  Seattle,  October  16,  1986. 
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all  the  laarlne ' species  that  are  adversely  affected;  therefore » 
routine  bioassays  are,  of  necessity,  incoeiplete.  The  chemical 
data  are  required  to  coaplesient  the  inadequacy  of  the  biological 
data,  and  vice-versa. 
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M«o,  tha  mussal  Jiyciiua  aduii*  (m  distinct  Irom  ths  coast 
■ussal  Mycijus  caJi/ornianus)  is  Bora  proparly  referred  to  as  the 
*bay  Bossal*,  not  tha  'blue  ausaal",  as  stated. 
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eh0B0  proposed  criterlB  are  the  siost  offensive  and  the  sost  frl9ht€nin9.  SV 
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•enaltlvlty  (the  accuracy  with  which  the  absence  of  toxicity  la  predicted) 
resulta. 
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This  mist  ba  sddad  to  tha  fact  that  tha  basic  rationala  for  tha 
AST  theory  has  never  achieved  scientific  acceptability  (see  our  9enaral 


Since  the  entire  justification  of  the  screening  level  (SL) 
is  based  on  the  AET«  and  the  A£T  is  in  turn  based  on  uncertain 
accuracy  of  chesiical^biological  relationships  and  guestionabie  conpara*^ 
bility  of  different  benthic  population  studies  in  Puget  Sound*  and 
since  the  AET  theory  is  not  scientifically  validated*  then  there  is 
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Comment  2.  PSDDA  agencies  compllnented  for  PSDDA  study. 
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EXHIBIT  D 

OTHER  PERTINENT  CORRESPONDENCE 


UNITED  STATES  DEPARTMENT  DF  COMMERCE 
NatloiMl  OoMnle  and  Atmoaphario  Adminiatratlon 

NATIONAL  MARINE  FISHERIES  SERVICE 

ENViROMMENTAL  L  technical  services  division 

84  7  NE  t9ih  AVENUE  SUITE  3SO 
PORTLAND  OREGON  97232  2279 
|S03>  230  S400 


FEB  1 3  1987 


F/NWR5:270 


Colonel  Philip  L.  Hall 
District  Engineer,  Seattle  District 
Corps  of  Engineers 
P.  O.  Box  3755  ' 

Seattle,  Washington  98124 

Re;  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  Preliminary  Draft 
Summary  Report  and  Draft  EIS  for  the  Phase  I  Area  (centeral 
Puget  Sound) 

Dear  Colonel  Hall: 


We  have  completed  our  review  of  the  preliminary  Draft  Summary  Report 
and  Draft  Environmental  Impact  Statement  referenced  above  and  offer 
no  objections  to  its  contents  or  conclusions  at  this  time.  We 
believe  the  preferred  program  alternatives  developed  by  the  PSDDA 
study  team  with  assistance  from  other  agencies  will  minimize 
potential  impacts  to  valuable  fisheries  resources,  adequately 
monitor  disposal  site  and  adjacent  area  impacts  and  ensure  that 
unacceptable  effects  are  corrected  through  site  management  programs. 


Thank  you  for  the  opportunity  to  provide  comments  regarding  the 
potential  environmental  consequences  associated  with  this  proposed 
program.  If  you  have  any  questions  regarding  our  comments,  please 
contact  Rob  Jones  of  my  staff  at  (503)  230-5429. 


Sincerely, 


Dale  R.  Evans 
Division  Chief 


cc:  Washington  Department  of  Fisheries 

Washington  Department  of  Game 

Washington  Department  of  Ecology 

Fish  and  Wildlife  Service,  ES,  Olympia 
Environmental  Protection  Agency 


I 


Board  ol  OIractoca: 

Stanley  Q.  Jonaa.  Sr .  Churmtn 
Barnard  W.  Oobin.  Vic»-Chmrmtn 
Dawn  E.  Simpaon.  Stcrttiry 
Stanley  Q.  Jonaa.  Jr..  Tnuurtr 
Donald  C.  Haicn.  Jr .  Utmbtr 
Dobra  L.  Poaay.  U»mb»t 
Roy  E.  Hatch,  Utmbtr 
Clarence  H  Hatch.  £t»cutiv0  Oirecior 


THE  lijUVUP^RIBES 


6700  TOTEM  BEACH  ROAD 
MARTSVILLE,  WA  96270 
6S3-4S8S 


The  Tulaiip  Tribes  are  the  aucceaaora 
in  interest  to  the  Snohomish. 
Snoqualmie  anO  Skykomiah  tribes 
and  other  tribes  and  bands  signatory  to 
the  Treaty  of  Point  Elliott 


26  April  1988 


Mr.  Frank  Urabeck,  Program  Manager 
Puget  Sound  Dredged  Disposal  Analysis 
c/o  U.  S.  Army  Corps  of  Engineers 
P.  O.  Box  C-3755 
Seattle,  WA 


Re;  PSSDA  Presentation  to  the  Tulalip  Fisheries  Advisory 
Commission 


Thank  you  for  taking  the  time  on  20  April  1988  to  speak  with  our 
Commission  on  issues  relating  to  the  on-going  dredged  disposal 
program  for  Puget  Sound.  Your  presentation  was  very  helpful  in 
developing  our  understanding  and  position  on  the  dredge  disposal 
issues  in  Port  Gardner. 


As  we  indicated  during  the  meeting,  placement  of  dredged  material 
would  be  preferable  away  from  our  fishing  activities,  i.e.  in 
Saratoga  Passage.  However,  it  is  recognized  that  the  costs  of 
disposing  of  materialsin  Saratoga  Passage  is  substantially 
higher.  Your  discussion  of  the  West  Gedney  Island  site  proposed 
earlier  by  Tribal  Staff  clarified  the  reasons  that  this  site  is 
unacceptable  and  why  your  preferred  alternative  was  developed. 

Of  primary  concern  to  the  fisheries  interests  of  the  Tribes  in 
relation  to  your  program  is  the  potential  for  interference  and/or 
conflicts  with  our  fishing  activities.  We  understand  that  the 
materials  to  be  Jlcposited  at  the  proposed  disposal  site  will  be 
extensively  evaluated  and  monitored  to  ensure  minimal  impacts  to 
the  water  column  and  to  the  bottom  resources.  Further,  as  you 
indicated,  it  will  be  possible  to  limit  disposal  activity  to 
periods  of  time  when  Tribal  fishermen  are  not  fishing  through 
coordination  between  our  Fisheries  Department  and  the  Washington 
Department  of  Natural  Resources.  If  this  is  indeed  the  case, 
the  Fisheries  Advisory  Commission  will  convey  to  the  Board  of 
Directors  that  they  have  no  objection  to  your  proposed  site. 

Again,  we  appreciated  your  informative  presentation.  We  look 
forward  to  continued  cooperation  between  the  Commission  and  your 
agency . 

Sincerely,  A.  / 


Bill  Gobin 
Vice  Chairman 

Tulalip  fish  Advisory  Commission 


Planning  Branch  (iiio-2-1150b) 


Mr.  Jacob  Thoaaa 

State  Historic  Prasarvation  Officer 

Office  of  Archaeology  ond  Historic  Prese rest ion 

OeparLsient  of  Conaunity  Developnent 

111  West  21st  Ave,  Mailstop  KL-tl 

Olyapia,  Washington  93504-5411 

Dear  Mr.  Thonast 

This  letter  reviews  Puget  Soun^  Dredged  Disposal  Analysis  (PSDDA)  study 
coordination  activities  with  your  office  relating  to  eompt lance  with  the 
national  Enviromaental  Policy  Act  and  Section  106  of  the  Rational  Historic 
Preservation  Act  (RHPA).  X  am  requesting  confirmation  of  mutual  understand¬ 
ings  regarding  our  progress  toward  Section  106  compliance  so  that  we  may 
finalise  our  environmental  impact  statement  (EXS)  and  supporting  documents  for 
the  Phase  X  area  (central  Puget  Sound). 

On  January  6,  1988|  the  D.S.  Army  Corps  of  Engineers  (Corps),  on  behalf 
of  the  PSDDA  agencies,  transmitted  for  your  review  and  comment  a  draft  EIS 
describing  selection  of  three  preferred  PSDDA  sites  for  unconfined,  open-water 
disposal  of  dredged  material.  Xn  your  letter  of  February  5,  1988,  you 
expressed  concern  for  the  extent  of  documentation  of  submerged  historic  prop¬ 
erties  at  these  sites.  Tou  also  requested  that  the  Corps  consider  a  Memoran¬ 
dum  of  Agreement  (MOA)  to  implement  consultation  under  Section  106  of  RHPA. 

By  letter  dated  February  17,  1986,  the  Advisory  Council  on  Historic  Preserva¬ 
tion  (ACHP)  expressed  similar  concerns. 

Subsequently,  my  steff  has  worbed  closely  with  your  office,  end  we  have 
madertakea  expanded  literature  cearebes  and  additienal  field  (eidescen  eoear) 
investigations  of  each  of  the  three  preferred  disposal  sites.  These  sites  are 
located  in  Blllott  Bay  (Seattle),  Port  Gardner  (Everett)  and  Cenmeneement  Bay 
(Tacoma).  In  an  interagency  meeting  on  March  25,  1988,  our  consultants,  Bvans- 
lemllton,  Inc.  and  the  Ondervater  Archaeology  Consortium,  Xne.,  presented  pre¬ 
liminary  fi-dings  and  recommendations.  During  this  meeting,  PSDDA  agencies 
diseossed  possible  further  courses  of  action  ^th  Dr.  tob  Whltlam  of  your 
staff. 

The  following  summarises  the  current  status  of  our  historic  resource 
investigations.  The  preliminary  report  concludes  that  no  submerged  vessels 
are  present  at  either  the  Port  Gardner  or  Commencement  Bay  disposal  sites. 


Tbe  llliett  Bay  alte  contains  five  sonar  "targets"  rsprsssntlng  possible  sub- 
•arged  vessels.  One  (target  3)  la  identified  as  the  A.J.  roller,  and  Is  pre- 
suMd  to  be  eligible  for  the  Hatlonal  lagleter  of  Blstorlc  Places.  This 
vessel  is  outside  the  disposal  cone.  Target  5,  tentatively  identified  as  the 
MultnoMsh  and  possibly  eligible  for  the  Rational  Begistor,  is  near  enough  to 
the  present  cone  boundary  that  it  is  possible  so«e  dredged  aaterial  night  land 
directly  upon  it.  The  three  other  objects  recorded  by  the  sonar  have  not  been 
correlated  with  any  known  vessels.  Of  the  three,  two  are  outside  and  one 
(target  4)  is  inside  the  disposal  sons.  Targets  4  and  S  could  thus  sustain 
direct  inpacts,  while  vessels  located  further  away  fron  the  disposal  none 
would  be  gradually  buried  over  the  40  or  nore  years  that  the  site  would  be 
used. 

The  PSDDA  agencies  have  evaluated  various  neans  to  avoid  direct  impacts. 
Two  options  are  being  considered  to  protect  target  5t  (a)  wove  the  location 
of  the  disposal  aone  375  feet  south*southvest  of  the  present  sone  or  (b) 
restrict  access  by  dredgers  to  the  northern  segment  of  the  disposal  cone.  Due 
to  other  rasouree  conflicts  it  is  not  feasible  to  nove  the  disposal  sone 
enough  to  avoid  target  4,  which  is  of  unknown  historic  significance. 

Based  on  current  bibliographic  inforaation,  ny  staff  has  concluded  that  a 
Detenaination  of  Eligibility  for  the  National  Begiater  is  appropriate  for 
target  3  (the  Puller).  We  propose  to  enter  into  an  NOA  with  your  office  and 
with  the  ACHP  as  soon  as  possible,  presenting  our  plan  of  action  regarding  all 
five  targets  that  have  been  foimd  on  the  site.  The  proposed  plan  has  been 
discussed  with  your  office  and  the  ACHP.  There  is  tentative  agreement  that 
implement at  ion  of  the  plan  would  constitute  mitigation  for  disposal  effectu 
that  could  occur  to  eligible  submerged  properties  and  meet  the  compliance 
requirements  under  flection  106  of  NHPA. 

Plan  of  Action.  The  PSDDA  agencies  will  retain  a  contractor  who  will 
attempt,  through  an  underwater  remotely  operated  vehicle  (107),  to  videorecord 
all  five  sonar  targets.  A  professionally  qualified  marine  archeolorist  will 
monitor  the  lOV  activity  and  evaluate  the  recordings.  The  recordings  of  the 
targets  will  be  reviewed  for  blstorlcal  significance  by  my  staff.  The  BOP 
activity  will  be  porfomad  in  June  after  the  spring  runoff  period  is  over.  If 
an  Initial  tost  of  the  BOP  syston  is  successful  wo  will  record  ell  five  tar¬ 
gets.  These  which  in  the  opinion  of  my  staff  meet  National  Begister  eligibil¬ 
ity  criterie  will  be  fully  documented.  Thoae  which  do  net  will  be  minimally 
recorded.  If  the  BOP  images  are  not  edequate  due  to  site  conditions  or  if 
mere  than  10  field  days  of  effort  ere  required,  the  BOP  work  will  be  termi¬ 
nated.  Ve  will  view  targets  4,  3,  5,  6,  and  12  in  that  order,  assuming  the 
test  is  successful. 


If  th«  KOV  raeoimcltsatie*  rcwala  that  tha  tantativaly  idantlfied 
Hultnoaah  or  othar  vaaiala  aro  allglbla  for  tha  latlonal  Raglatar,  wa  will 
proparo  OatonaiMtiona  of  Bliglbility  and  ^ffaet  for  thaa.  If  tha  lOV  toat  la 
not  oueeoaafnlf  wn  will  conplata  an  oxpaodad  hlatorlcal  raeorda  raaaarch  on 
tha  Fnllar  and  Mwltnomh. 

My  Btaff  baa  alao  aiaeoaaad  ear  eoneama  ragarding  the  aehadula  for  opao- 
Ing  tha  Blllatt  Bay  diapoaal  alta  in  ralatlon  to  tha  taction  106  eonpllanca 
proecaa.  Oa  antleipata  that  a  ahoralina  pamlt  could  ba  grantad  by  tha  city 
of  taattla  to  tha  Vaahington  Dapartnant  of  Batural  Raaoureaa  for  tha  Blliott 
Bay  alta  by  guguat  1,  1988.  While  tha  panalt  BOV  recording  of  allglbla  ahlpa 
would  ba  conplatcd  before  the  pemit  ia  granted  by  the  city,  tha  axpanded 
raeorda  raaeareh  and  Datamlnatlona  of  Eligibility  and  Effect  nay  not  be  con- 
plated  until  later.  It  ia  ny  undaratanding  that  an  MOA  ahould  ba  aignad  by 
both  your  office  and  the  ACHP  prior  to  filing  the  Record  of  Oecialon  (ROD). 
Federal  actiona  leading  to  diapoaal  at  tha  aite  can  follow  filing  of  the  ROD. 
Alao,  1  underatand  that  an  MOA  need  only  atlpulate  the  plan  of  action  leading 
to  full  eonplianca  with  gaetion  106.  Accordingly,  we  are  now  praparlng  an  MOA 
baaed  on  this  undaratanding. 

Aa  the  Dataminationa  of  Eligibility  and  Effect  for  the  Fuller  and  the 
MOA  will  not  be  available  to  you  until  after  Hay  12  when  the  PSDDA  EIS  la 
achadulad  to  be  aent  to  the  printer,  I  aak  that  you  eonfim  the  foregoing  by 
latter  to  Mr.  Frank  Urabeek,  PSDDA  Study  Director,  by  May  6,  1988.  Thla  will 
parait  ua  to  preaent  the  atatua  of  coordination  in  tha  final  EIS. 

If  you  have  queationa  or  coeanenta,  pleaae  direct  then  to  Mr.  Drabeck  at 
telephone  (206)  7M-3708,  or  Mr.  David  Munaell,  Staff  Archeologiat,  at  tele¬ 
phone  (206)  764-3630. 

Sincerely, 


MECE  H.  lODMTBSB 

Lt.  Colonel,  Corpa  of  Bnglnaara 

Acting  Ceaaaodar 

Eneloauraa 

Coplea  Furnlahadt 

(aee  next  page) 
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Mr.  Kobls  Katssl 
Q.S.  Inairomsatsl  frotsetion 
Afsoey,  t«tion  X 
1200  Sixth  Aasaus 
Sssttle,  Vsshlagten  98101 

Mr.  John  Msltk 

U.S.  Knvlronmsntal  Protection 
Agency,  Region  X 
1200  Sixth  Avenue 
Seattle,  Washington  98101 

Mr.  Mike  Palko 

Washington  Departnent  of  Ecology 

Mailstop  PV-ll 

Olyapia,  Washington  9850A 

Mr,  Steve  Tilley 
Washington  Departaient  of 
Natural  Resources 
Marine  Land  Management  Division 
Mailstop  BX~12 
Olympia,  Washington  98504 

Mr.  Dave  Jamison 
Washington  Department  of 
Natural  Resources 
Marine  Land  Management  Division 
Mailstop  BX-12 
Olympia,  Washington  98304 

Ms.  ferhara  Richie 

Veshington  Department  of  Icolegy 

Mailstop  PV**11 

Olympia,  Washingtan  98504 


Mr.  Ren  Lee 

D.f.  Invirenaental  Protection 
Agency,  Region  X 
1200  Sixth  Avenue 
Seattle,  Washington  98101 

Mr.  Greg  Sortie 

Washington  Departnent  of  Ecology 

Mailstop  PV-ll 

Olympia,  Washington  96504 


Mr.  Keith  Phillips 

Washington  Department  of  Ecology 

Mailstop  PV-ll 

Olympia,  Washington  98504 

Mr.  John  DeMeyer 
Washington  Department  of 
Natural  Resources 
Marine  Land  Management  Division 
Mailstop  RX-12 
Olympia,  Washington  98504 

Hr.  Alan  Stanfill 
Advisory  Council  on  Historic 
Preservation 

730  Simms  Street,  Room  450 
Golden,  Colorsdo  80401 
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routing  and  cc's  see  next  page 


CHUCK  CLARKt 
Direclof 


STATE  Of  WASHINGTON 

DEPARTMENT  OF  COMMUNITY  DEVELOPMENT 

OFFICE  OF  ARCHAEOLOGY  AND  HISTORIC  PRESERVATION 
111  IVesf  Twenty-first  Avenue.  KL-11  •  Otympu,  Washington  98504-5411  •  (206)  751-4011  •  SC-TN  214-4011 


May  9,  1988 


Colonel  Phillip  Hall 
Department  of  the  Army 
Seattle  District,  COE 
P.O.  Box  C-3755 
Seattle,  WA  98124-2255 

Log  Reference;  1008-F-COE-S-04 
Re:  Puget  Sound  Dredged  Analysis 
(PSDDA) 

Dear  Colonel  Hall: 


Ve  have  reviewed  the  letter  of  April  29,  1988,  from  Lt.  Colonel  Ranee 
Rountree,  and  your  proposed  plan  of  action  for  the  Puget  Sound  Dredged 
Disposal  Analysis  (PSDDA)  compliance  with  Section  106  of  the  National 
Historic  Preservation  Act. 


¥e  concur  with  the  preliminary  information  from  your  archaeological  and 
prehistoric  sensing  research  that  suggest  the  A.J.  Fuller  may  be 
eligible  for  the  National  Register  of  Historic  Places.  Ve  concur  with 
your  plan  of  action  and  agree  that  implementation  of  this  plan  should 
satisfy  the  Section  106  requirements.  Also,  based  on  discussions  with 
the  Advisory  Council  on  Historic  Preservation,  we  agree,  that  the 
completion  of  an  MOA  (as  outlined  in  your  letter)  and  the  ROV  recon¬ 
naissance  there  is  no  reason  why  your  record  of  decision  cannot  be 
filed  and  the  Elliot  Bay  disposal  site  made  available  for  use.  Ve  look 
forward  to  finalizing  the  proposed  Memorandum  of  Agreement. 

Please  feel  free  to  contact  us  should  you  have  any  questions.  Ve  look 
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UNITED  STATES  DEPARTMENT  OF  COMMERCE 

National  Ocaanic  and  Atmospharic  Administration 

NATIONAL  MARINE  FISHERIES  SERVICE 

Northwest  Region 
7600  Scmd  Point  Way  N.E. 

BIN  C15700  Bldg.  I 
Seattle,  WA  98115 
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Mr.  Frank  Urabeck,  Director 

Puget  Sound  Dredged  Disposal  Analysis  Study 

U.S.  Army  Corps  of  Engineers 

Seattle  District 

P.O.  Box  C-3755 

Seattle,  WA  98124-2255 

Re:  Draft  Response  of  April  29,  1988  to  National  Marine  Fisheries  Service  March 
24,  1988  Comments  Concerning  the  Puget  Sound  Dredged  Disposal  Analysis 
Phase  I  Draft  Environmental  Impact  Statement  and  Technical  Appendices 

Dear  Mr.  Urabeck: 


Per  your  request,  the  National  Marine  Fisheries  Service  (NMFS)  has  reviewed  your 
draft  response  and  offers  the  following  comments  to  supplement  our  Mairch  24, 
1988  letter  regarding  the  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  Phase 
I  draft  comments  referenced  above. 


NMFS  acknowledges  the  need  for  and  supports  the  development  of  an  open-water 
dredged  material  disposal  program  as  an  available  alternative  for  the  management 
of  such  materials  in  Puget  Sound.  In  this  regard,  we  commend  the  concerted  efforts 
of  the  principal  PSDDA  agencies  to  accommodate  the  economic  development  of 
the  Puget  Sound  region  in  an  environmentally  acceptable  manner. 


We  believe  the  designation  of  specific  disposal  sites  in  each  of  the  major  urban 
embayments  of  Puget  Sound  {Commencement,  Elliott,  euid  Port  Gardner  Bays), 
is  necessary  to  provide  regulatory  agencies  and  resource  managers  with  both  immediate 
and  long  term  practicable  dredged  material  disposal  alternatives.  We  concur  with 
the  selection  of  the  preferred  disposal  site  at  each  of  these  locations  subject  to 
the  concerns  expressed  in  our  M2U'ch  24,  198C  letter. 

The  implementation  of  PSDDA  guidelines  that  limit  disposal  activities  to  sediments 
that  pose  no  adverse  impacts  to  aquatic  organisms  facilitating  the  preservation, 
restoration,  and  enhancement  of  Puget  Sound’s  estuarine  resource  remains  our 
primary  objective.  Considering  the  importance  of  these  resources  to  the  socio¬ 
economic  welfare  of  Washington  State,  we  believe  the  protection  of  aquatic  ecosystems 
in  Puget  Sound  should  be  afforded  priority  consideration  by  the  PSDDA  program. 

With  this  objective  in  mind,  NMFS: 
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1.  Is  prepared  to  review  proposals  carefully  in  Site  Conditions  1  and  2  on  a  case-by-case 
basis  to  evaluate  the  potential  impact  from  open  water  disposal.  We  recognize 
that  a  determination  will  be  necessary  "that  there  is  no  practicable  alternative 
before  open-water  disposal  can  be  allowed"  (as  stated  in  your  draft  response) 

to  avoid  unnecessary  adverse  impacts  to  important  public  trust  resources.  (In 
accordsmce  with  regulations  promulgated  pursuant  to  Section  404  of  the  Clean 
Water  Act  and  the  National  Environmental  Policy  Act.) 

2.  Concurs  with  your  draft  response  which  states  "there  is  a  need  for  better  biological 
testing  to  fully  assess  chronic  and  sublethal  effects  of  sediment  chemicals  of 
concern".  We  intend  independently  to  continue  our  development  of  scientifically 
acceptable  sediment  bioassay  techniques  to  improve  sediment  testing  and  monitoring 
programs  aimed  at  protecting  aquatic  resources.  Our  results  will  be  made  available 
for  possible  use  in  the  PSDDA  program. 

Th2uik  you  for  this  additional  opportunity  to  express  our  position  concerning  key 
elements  of  the  proposed  PSDDA  management  program.  If  you  have  any  questions 
concerning  the  contents  of  this  letter,  please  contact  Merritt  Tuttle  of  my  staff 
at  (503)  230-5424. 

Sincerely, 

Rollaind  A.  Schmitten 
Regional  Director 


